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Program Highlights 


Content 


Computation strands that maintain a balance between 
concepts and skills 


A metric Measurement strand using units and symbols in 
accordance with the National Standards of Canada 


A Decimals and Fractions strand that reflects the more 
significant role of decimals in a metric world 


A Geometry strand that introduces transformation geometry 
topics in addition to the more traditional topics 


A Problem Solving strand that identifies specific problem 
solving skills and strategies 


Lessons on using a calculator to reinforce the understanding 
of number operations and as an aid for checking results 


Development © 


Computational concepts and skills built upon the basic facts, 
the continued manipulation of concrete materials, place 
value, systematic development of the algorithms, and practice 


Measurement concepts and skills introduced using non- 
standard units; refined and developed using only approved 
metric units 


Decimals introduced with the parts-of-a-whole concept and 
developed by extending the place-value concepts of whole 
numbers 


Corresponding ideas among the Numeration, Computation, 
Measurement, and Decimals strands treated as mutually 
supportive concepts for both development and reinforcement 


Problem Solving strand integrated with the other strands 


Material provided for maintenance of computational skills 


For the Student 


A highly visual program placing mathematics ideas and 
experiences within meaningful settings of real-life objects and 
situations 


Uniform lesson structure with completed examples to 
illustrate each objective 


A variety of types of exercises 
Problems that provide reasons for learning mathematics 


Special Features showing mathematics in use in real-life 
Situations and providing opportunities to be individually 
creative with mathematical skills in problem solving and 
enrichment activities 


For the Teacher 


Manageable units for the development of concepts and skills 


Overviews that provide mathematics background and sum- 
marize the content of each unit 


Concise statements of lesson objectives 


Suggestions for activities to precede and follow each lesson in 
the book; suggestions for teaching each lesson in the book 


Uniform lesson structure that is adaptable to a variety of 
classroom strategies 


Unit themes that support the integration of mathematics with 
other areas of study, and suggestions on how this integration 
can be achieved 


Component skills necessary for achieving lesson objectives 
identified 


Assessment materials included in the book and the teacher’s 
edition 


Features of the Student’s Book 


Lesson outcome is stated. 


Color and design are used to assist 
understanding. 


A lesson begins with a worked exam- 
ple of what is to be learned. 


Special Features 


Practice with 
addition, subtraction, 
multiplication, 


and division 






















Multiplying by a One-Digit Number 


The planetarium can hold 354 people for each show. 
On Saturday there are 6 shows. How many people 
can see a planetarium show on Saturday ? 


Multiply 6 and 354, 






2 e 2 
35 3084 ee, 
6 4 6x 4=24 or im PS £ 6x6 tens =30 tens. , 
a 4 tens 4 ones. 2 4 : 2 more tens make 32 tens : 


ae “or 3 hundreds 2 tens.:-7"” 


4 % 6 x 3 ‘hundreds = 13 hundreds. ; : 
oF 3 more hundreds make 21 hundreds ~~ 
eee sot 2 thousands 1 hundred. a 





2124 people can see a planetarium show on Saturday. 


48 


The development of a concept enables the student to move from the use of concrete 
materials to the use of abstract number sentences and algorithms. 


Some interesting Lessons and activities 
ideas for fun to help in learning 
and enrichment the skills needed 

for solving problems 


PROBLEM 
SOLVING 


Working Togeth 
ae cost Working Together shows the steps of 


Complete each multiplication. : 
P P what is to be learned. 


ae 
Si 


is 4 we & 
1. 47 7a, he 3. 4. 2830 : 6. 


7 
Is) U 3 


ere Pee 8 
238 mm 2 m9 0 BERS 
Multiply. 


7.75 8. 684 : 10. 9431 11. 16938 12. 40536 
4 5 9 6 8 


Exercises Solve. Exercises give practice and provide 
Multiply. 30. There are 3 planetarium shows applications of what has been learned. 
1. 59 } ; Saturday evening. How many 
5 7 people can see these shows? 


. The planetarium has a special 
. 678 Ly ai : show each weekday afternoon. 
9 7 How many people can see this 


show from Monday to Friday? 


; ee 8. ee . The school auditorium can hold 


— —— 1250 people. How many people 
20 968 11. 27879 can see the 3 performances 

of the school play? ‘ : 

4 3 Word problems whose solutions incor- 


baleen) ae cy porate the skills taught are included. 


TDD qlee igh ey Vancouver holds 32 752 people. 
7, 9 How many people can go to 
8 Canadian Football League 
-8x941 15. 6x 9214 games there in a season? 
Oe? iO eATL AG . The Montreal Forum holds 


_ 4x 634 19. 8x 5764 ui 350 people a oe be 
oii 21. 4x 17819 pet oo ue 


Stanley Cup games in the Forum? 
Rt pie abacd oo . The baseball stadium in Toronto 
507 880 25. 4 9052 can hold 46 500 people. 


. 3x 5226 27. 6 x 10375 How many people can watch a 
. 2x 9999 297 0 9753 3-game series in the stadium? 





Special * exercises provide more practice with problem solving. 


Checking Up 


End-of-unit lessons provide a check of the understanding of the work of the unit. 


Checking Skills 


Special reviews provide a check of skills with addition, subtraction, multiplication, and 
division. 
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Features of the Teacher’s Edition 


A lesson outline may include some or 


all of the following: @ Pages 266-267 


The page references to the stu- 
dent’s book 


The outcome(s) for the lesson 


Some of the materials that would 
be desirable for introducing and 
developing the lesson 


A reference to a page that may be 
copied to provide cutouts for the 
students 


Mathematical terms used for the 
first time and other words useful 
for discussing the development of 
the topic on the page 


Identification of concepts and 
skills that students should be able 
to perform prior to the lesson 


Suggested tasks for assessing pre- 
requisite skills 


Comments about the content of 
the lesson 


Activities for developing the les- 
son concepts, and suggestions for 
introducing new words and sym- 
bols 


ESSON OUTCOME Comparing Fractions 


Compare fractions with like de- To compare fractions 
nominators; compare fractions with with like denominators, 
unlike denominators by writing equiv- compare the numerators. 
alent fractions with like denominators 





aterials Like denominators are often 4 is greater than 3, so 


models for 5 5 called common denominators. ‘is greater than 2 
, ra) , 


repared from copies of the squares on 


O© 


page T 393 To compare fractions with unlike denominators, 
first write equivalent fractions with like denominators 


©) 


Vocabulary 
like denominators, unlike denomina- 
tors, common denominators 


© 


rerequisite Skills 

Find the missing term in two equiva- . 

lent fractions 8 a 
Then, ane sd 

compare 12); j 

the numerators 


becomes 


go 
foes 


3 


ah 
fae 
D 
RZ A 





hecking Prerequisite Skills 
ind the missing term. 





ps | 


c] 
Sis less than yz, so 


3 
zis less than 4 


21 
s 


ty 
a 


v/s) 


Here is a way to find 
(8 )packground like denominators for two fractions. 
The concept of least common denomi- For 3 and 4, the unlike denominators are 5 and 7 
nator is introduced at a later level. At Since 5 * 7=7 * 5, the two 
this time, a common denominator for an Th x new denominators are alike 
two fractions with unlike denominators ; : 
is found by multiplying their denomi- 
nators. The result may be the least 
common denominator, but not neces- 
sarily. For example, to compare > and 


Or. 


a. thei ‘ ee St) = 
4, their equivalent fractions 75 and 75 


3 32 
are compared; for ¢ andj}, gp and 3 


are compared. 


LESSON ACTIVITY than 1, 3 is less than 3. Ask students to suggest why the 

procedure of checking the numerators cannot apply in this 

efore Using the Pages last example. Lead them to realize that the numerators 

reveal which fraction is greater only if the denominators are 

identical. Have students express + as z and then compare 4 
and. 


© Display a model of 3 and a model of 7 and have students 
identify the numbers represented. Ask which number is 
greater and have students explain their answers. 


Using the Pages 


e Lead the students through the three examples on page 266. For 

+ and, emphasize that the denominators are identical. For 

= and, emphasize that the denominators are different and 

that the fractions in each pair must first be expressed as 

equivalent fractions so that like denominators are obtained. 

Draw attention to the diagrams that show > as +>, and $ as 

Repeat the procedure using models of ¢ and 3. Ask the +5. Emphasize that = represents the same part of the whole 

students how they can tell which of two fractions is greater as =; thus, they are different names for the same number. 

without referring to the models. They will likely suggest Similarly, # and => are different names for the same 
that they can compare the numerators. Have them compare number. 

= and + and use the models to check their answer. Repeat The third example demonstrates a procedure for obtain- 

the procedure for + and. In this case, although 3 is greater ing like denominators for two fractions without using 


T 290 40) 





10 Suggestions for using the pages 


Overviews 


The overview at the beginning of each unit includes a list of the prerequisite skills that are 
required for successful completion of the unit, the outcomes for the developmental lessons 
in the unit, mathematical background, comments about the content and how the unit fits 
with the other units in the program, teaching strategies, materials, and vocabulary. 


Working Together 
For the fractions in each 
pair, give equivalent fractions 
Waita Wks. denominators 

uy 
1. oie le? & 


Use >. <, of = to 
make true statements. 


ai@is 5. 2 


Exercises 


For each of these, show 
equivalent fractions with 
like denominators. Then, 
use >, or = to make 
a true statement 


4 21 
Example: 5 = 3 


7~ 63 


ae. 





ZS icine etn 
Equivdtent Fractions? may vary 
<3 2,6 Pies are often cut 
6Q3 2:2 
2. 46Q3 1GiG into sixths or eighths 


4 2Q A a 13. Which is more, 
- 7310 7 


is? 14. Which is more, 


| 
of a pie org of a pie? G 


RELATED ACTIVITIES 


© Have students use the fraction strips 
described in Related Activities on page 
T 285, for a visual comparison of two 
given fractions. For each comparison, 
have them write one or two sentences 
as shown below. 


© For the given set of fractions, have 
students compare each fraction with } 
and write each in the appropriate 
column of a chart similar to the 


following. 





Greater 


than 3 


2 


I a, 20 
- Om 575 6 5Q5 
7 2 2 , T 5 \ 7 
» 72Q3 Ia 8. 906 | 
from least to greatest 
Pee oe) 


a uly 
99, Fore Par 0. aoe ee 


from greatest to least 


4 5 es 
«of a pie or g of a pie? G 


15. Which is more, 2 pieces 
of a pie that is cut into 
sixths or 3 pieces of a pie 
that is cut into eighths? the 3 pieces 


5 é of the blueberry pie has 
been eaten. | of the apple pie 
has been eaten. Of which pie 
is there more left? the blueberry pie 


267 





& 
5 





13 


14 


diagrams. The new denominator, 35, is the product of the 
unlike denominators 5 and 7. After discussing the steps 
shown, develop similar steps on the board for 3 and 4 of the 
previous example. 


72% aN 
z 


ae 
12 


Ripe” 4x3 


Working Together: Have students follow the preceding format 


to obtain equivalent fractions. However, keep in mind that 
answers may vary because the concept of least common 
denominator is not dealt with at this time. For example, for 
Ex. 3, some students may express each fraction with a 
denominator of 24, others may use 12. Have each method 
shown on the board. 


Ex. 16 involves the comparison of two fractions. Note 
that it is not necessary to use subtraction to answer the 
question ‘Of which pie is there more left?’ By determin- 
ing that ¢ is less than 7, students can reason that less 
blueberry pie has been eaten and thus more of it is left. 
However, some students may intuitively think of compar- 
ing ¢ and <, rather than 7 and. 


Assessment 


Show equivalent fractions with like denominators. Then use >, 
<, or = to make a true statement. 
1.26: 7 22e4 = 3.2 @: ~ 
Ops * HO m, 13 te 
Solve. QU au 90 90 aod ao 


4. Which is more, 2 of a pie or 2 of a pie? z 


Exercises: Draw attention to the fact that each of Ex. 9-12 
involves three fractions which will have to be expressed 
with like denominators. You may need to work one of these 
exercises on the board with the students to provide them 
with an example. 


Il Reduced pages from the student’s 


book with answers indicated 


Answers 


Answers for the exercises are given on 
each reduced page from the student’s 
book. Answers that did not fit on the 
reduced pages or beside them appear 
on pages T 366-T 375. 


Other Materials 


@ Games and Teaching Aids 
e Pages for Reproduction 

e Year-End Evaluation Chart 
e@ Index for Student’s Book 





Exercises to evaluate the learning 


outcome 


Suggested activities and games 
which may be used to reinforce, 
extend, or enrich a_ particular 
topic 


Illustrations of suggested mate- 
rials 


Teaching Strategies 


Using the Introductory Material 


Knowing what the Starting Points in Mathematics program 
can do and what it cannot do is an important place to begin. 
There are two features to help you. First, the Scope and 
Sequence chart shows the content by grade level and allows you 
to locate particular topics in the overall development. Secondly, 
each unit begins with an overview which summarizes the content 
of the unit, includes mathematics background for the teacher, 
and suggests strategies for class organization and teaching. 


Presenting the Lessons 


The organization of the teaching suggestions for each lesson 
has built-in strategies to motivate and teach, and for practice and 
application. The identification of Prerequisite Skills and 
concepts are stated in terms of tasks students should be able to 
perform prior to the lesson. Teachers will want to assess 
prerequisite skills in certain instances; for example, 

@ for topics that have proven traditionally difficult, 

e for new mathematics topics in the curriculum, 

@ with students who have missed school or been transferred, 

e at the beginning of the year when the mathematical levels 

of the students may be uncertain, 

® as a Starting point to work with students who have not been 

successful with the previous lesson. 

In the Before Using the Page(s) section, most lessons are 
initiated with concrete material to provide a review, an 
appropriate warm-up, or activities designed to lead students to 
discover a concept or a skill. 

The teaching suggestions in the Using the Page(s) section 
emphasize the key aspects of the teaching example and, at times, 
suggest a possible sequence. When students are ready to work 
the exercises independently, they will benefit from a full 
explanation of the teaching example as a guide for their work. 
The teaching suggestions follow naturally from the preliminary 
activities and allow you to develop the lesson outcomes from the 
students’ page(s). 

In all teaching lessons, the Working Together section provides 
an examination of the sub-skills and/or the sequence of steps 
leading to the outcome. This section allows for immediate 
feedback of the students’ understanding of the lesson. In this 
regard, this section may be completed orally or on the board. 
Students experiencing difficulty with the exercises can be 
referred to the appropriate example. Working Together provides 
another opportunity to see how all the steps of the lesson 
combine and, consequently, provides a means for diagnosing the 
students’ understanding. 

Each teaching lesson provides material in the Assessment 
section to evaluate the learning outcome. If the material is not 
used following the lesson, teachers may consider using it for 
pretesting or reviewing. 

Most of the Related Activities can be used for all the students. 
The suggestions in this section try to provide a balance between 
reinforcement, enrichment, and review. 


Grouping for Instruction 


Knowing what to teach is one thing, knowing how to adapt a 
program for individual differences in ability and capacity for 
achievement is the ongoing role of all teachers. 


Xiv 


It is possible to work with lower achievers and higher 
achievers by using the same material but by altering the teaching 
procedure. Lower achievers, as in other subjects, need a slower 
pace to provide for maximum use of concrete materials and 
pictorial representations as well as varied activities to ensure 
understanding. 

With higher achievers you will often wish to move at a faster 
pace. This does not mean a more rapid movement through the 
lessons, but rather a change in approach. All students need the 
benefits derived from the use of concrete materials for both 
present and future understanding, but higher achievers tend to 
move more readily from the concrete to the abstract levels of 
mathematical thinking. They grasp concepts and skills quickly 
and will benefit from exploration and challenges that will allow 
them to use and broaden their newly acquired abilities in 
different settings. 

Grouping for instruction is dependent on a number of factors, 
including teacher preference, teaching strategy, social and 
academic needs of students, abilities and skills of the students, 
the need to vary instruction, the organization of the classroom. 
Some possible ways for grouping are given below. 

The Whole Class 

Instruction of the whole class is appropriate for the 
introduction of new topics or class projects. 
Skill Groups 

For this grouping the teacher selects students having similar 
needs for the teaching of a specific skill. When the skill is 
mastered, the group is dissolved. 


Interest Groups 

For this grouping a student chooses to be a member of the 
group based on interest in the activity being offered. For 
example, while one concept is being explored by the whole 
class, a student may have the choice of working at the board or 
with activity cards. Interest groups may be formed for the study 
of a theme or for a group project. This kind of grouping 
promotes sharing among students and offers opportunities for 
students to display leadership. 
Random Groups 

This type of grouping may be as arbitrary as the grouping of 
all students wearing something red or as open as to include 
groups of friends. It is especially suited to situations involving 
games, experiments, and making models. 

Often students may be part of a group, but they may work 
independently within the group. It is here that the teacher may 
observe and plan for individual needs. 


Providing for Individual Differences 


Use the daily performance and test results to assess the needs 
and abilities of the students. 

For lower achievers, plan to make more extensive use of the 
Prerequisite Skills assessment before starting a lesson, the 
Working Together section, and the appropriate selection of 
activities from the Related Activities. The Keeping Sharp 
features, Checking Skills pages, and Skill Practice exercises 
provide continued practice for the basic operations. 

Higher achievers will benefit from the flexibility and variation 
of the teaching model and a wider exposure to the special 
features Try This and Problem Solving. The Related Activities 
provide suggestions for enrichment topics. 

All students will benefit from the formal lesson on problem 
solving found at the end of each of the fifteen units. 





Problem Solving 


The problem-solving strand is integrated and interspersed 
throughout Starting Points in Mathematics 5. There are fifteen 
teaching lessons on specific skills, twenty-three special feature 
sections presenting problems, often as extensions of material 
under study, and starred problems that require special attention 
or integrate what has been learned in the problem-solving 
lessons into the exercises. 

Students will benefit from specific instruction on problem 
solving, the concrete presentation of concepts and skills in all 
the lessons where this is possible, and meeting problem-solving 
requirements in a meaningful context. The material in this 
strand, however, is by no means exhaustive. Teachers will 
capture the right moments in their daily contact with the students 
to provide the insights and skills to develop better problem- 
solving techniques. 


Testing and Evaluation 


The Checking Up feature at the end of each unit reviews the 
skills taught in the unit and helps to evaluate the students’ 
progress. It could also be used as a pretest for the unit. 

The chart in the teacher’s edition for each Checking Up 
feature is designed to help locate strengths and weaknesses. The 
Skills section of the chart lists the skills taught in the unit. The 
Exercises section lists the exercises in Checking Up correspond- 
ing to each skill identified. The Related Pages section lists the 
pages in the teacher’s edition where the skill is taught. You may 
wish to refer to these pages for reviewing or reteaching. 

The comments below the chart discuss special aspects of the 
exercises. They point out possible difficulties and give 
suggestions for remedying the difficulties. 

The Checking Skills pages at the end of Units 4, 7,9, 11, and 
14 evaluate students’ ongoing performance in the four basic 
operations for whole numbers and decimals. 

As well as the Keeping Sharp features and the Checking Skills 
pages provided throughout the text, the Skill Practice exercises 
on pages 332 to 337 provide another resource for maintaining 
and evaluating computational skills during the year. Suggestions 
are given in the Related Activities of appropriate lessons for 
assigning exercises on these pages, but they may be assigned at 
any time when skill maintenance is required. The Skill Practice 
exercises are also useful for diagnosing difficulties in a skill 
taught earlier in the year and for providing practice after a skill 
has been retaught. 

If evaluation is to be an ongoing process, it is important to 
keep complete and accurate records of the achievement of each 
student. A file containing remarks on progress based on the 
observation of the teacher and samples of the student’s work is 
recommended. The remarks can be dated and are an excellent 
reference when reporting to parents. The samples of work can be 
selected by both the teacher and the student. If the student plays 
an active part in contributing work which indicates her/his 
mastery of a concept, she/he also recognizes that learning is 
important. This is an essential factor in assuring future success. 

The comprehensive evaluation chart on pages T 401 and T 402 
is intended for use at the end of the school year, but it may be 
adapted for other uses. For example, if the indicated program is 
too ambitious for all the students in a class, the chart may be 
used as a guide for obtaining a minimum program or an average 
program for the students. The format of the chart may also be 
adapted as a report to show parents their children’s progress. 


You may wish to adopt a code for recording the stages of 
development in each student’s mastery of concepts and skills. 
Slashes and dots may be used in such a way that a box marked 
[| means that the student has been introduced to the concept or 
skill; a box marked x] means that the student understands the 
concept or skill; a box marked [>] means that the student has 
mastered the concept or skill. Examples are shown below. 

Expresses fractions as decimals (A (Exposure) 

Relates millilitres and litres XX] (Understanding) 

Knows the basic division facts bx] (Mastery) 


Using Calculators 


Because calculators are so popular today, special lessons on 
the use of the calculator as an instructional aid have been 
included in Starting Points in Mathematics 5. 

Some educators and parents oppose the use of calculators in 
the classroom. They fear a decline in computational skills, a 
dependence on calculators for even the simplest computations, 
and a premature introduction of numbers beyond the cognitive 
levels of the students. 

Proper use of calculators does not allow these concerns to 
materialize. Basic skills and facts are developed first, estimation 
and mental calculations are encouraged, and the more frequent 
contacts with decimals on digital displays strengthen students’ 
understanding of place value and their skills in rounding 
numbers. It has been found that students who use calculators to 
supplement their own computations generally develop better 
skills than those who do not. 

The fundamental objective of all mathematics programs is the 
development of skills and the ability to solve problems. 
Problem-solving programs are strengthened when calculators are 
used. They save time in performing the necessary computations 
and, hence, more problems can be solved. By removing 
concerns about computation, more attention can be directed to 
the selection of pertinent data and to the implied relationships 
between numbers. 

In summary, calculators can strengthen a mathematics 
program, but they should be used only after basic skills have 
been developed. They may be used 

@ to check basic understandings and skills; 

® to support basic skills; 
to develop further insight into basic operations; 
® to develop estimating skills; 
® to solve real-life problems; 

@ to save computation time in solving problems; 
e 
@ 


to verify mental calculations and procedures; 
to provide insights into higher mathematical concepts; 
© to search for interesting number patterns. 


A Thematic Approach to Mathematics 


Teachers who attempt to provide an integrated curriculum 
frequently encounter difficulty interweaving the mathematics 
curriculum with other subjects and in creating sufficient real-life 
situations to make the association a meaningful one. Several 
units in Starting Points in Mathematics 5 are theme oriented so 
that teachers who have never tried integrating mathematics may 
wish to experiment with one or more themes, for example, the 
situations and photographs in Unit 2 suggest “‘Canada’’ as a 
theme. Similarly, the theme ‘‘Sports’’ is predominant in Unit 6 
and the theme ‘‘The Annual Fair’’ is predominant in Unit 10. 
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NUMBER 
AND 
NUMERATION 


ADDITION 


SUBTRACTION 


MULTIPLICATION 


DIVISION 


Grade 4 


Read, write numerals to 999 999 

Place value for six-digit numbers 

Compare, order numbers to 999 999 

Ordinal number concepts to 999 

Round in tens’ place, in hundreds’ 
place, in thousands’ place 

Roman numerals for 1 to 100 


Algorithm, four-digit addends 

Algorithm, three or more addends 

Add decimals, to hundredths 

Round addends, estimate sum; 
compute result and compare sums 

Add amounts of money 

Add proper and mixed-form fractions 
with like denominators, regrouping 
for whole-number sums 


Algorithm, four-digit minuends, 
four-digit subtrahends 

Check by addition 

Subtract decimals, to hundredths 

Subtract amounts of money 

Subtract proper and mixed-form 
fractions with like denominators, 
regrouping of whole-number minuends 


Algorithm, multiplicand to three 
digits, multiplier to two digits 

Multiply up to four one-digit numbers 

Determine missing factor in 
multiplication fact 

Multiply one-place decimal by 
one-digit whole number 

Round three-digit multiplicand in its 
greatest place and multiply by one- 
digit multiplier to estimate product 

Round decimal multiplicand to 
nearest whole number and multiply 
to estimate product 

Multiply amounts of money 

Identify multiples of numbers 


Algorithm, dividend to three digits, 
one-digit divisor 

Check by multiplying 

Divide whole-dollar amounts 

Find average of set of numbers 


Grade 5 


Read, write numerals to 999 999 999 

Place value for nine-digit numbers 

Compare, order numbers 999 999 

Round in ones’ place, in tens’ place, or 
in hundreds’ place of either of the first 
two periods 

Roman numerals for 1 to 2000 


Algorithm, five-digit and six-digit 
addends 

Algorithm, three or more addends 

Add decimals, to thousandths 

Round addends, estimate sum; 
compute result and compare sums 

Add amounts of money 

Add proper and mixed-form fractions 
with like denominators 


Algorithm, five-digit and six-digit 
minuends 

Subtract decimals, to thousandths 

Round and subtract to estimate the 
difference; compute difference 
and compare with estimate 

Subtract amounts of money 

Subtract proper and mixed-form 
fractions with like denominators 


Algorithm, multiplicand to five 
digits, multiplier to three digits 

Identify prime numbers, prime 
factors, common multiples of a 
pair of whole numbers 

Multiply decimal tenths, hundredths, 
thousandths by whole numbers 

Multiply decimal tenths by 
decimal tenths 

Round factors, estimate product; 
compute result and compare products 

Multiply amounts of money 

Multiply a fraction and a whole 
number which is a multiple 
of the denominator 

Find equivalent fractions, ratios, rates 


Algorithm, dividend to six digits, 
divisor to two digits 

Check by using multiplication 

Divide to thousandths by one-digit or 
two-digit whole numbers 


" Round dividend, divisor to estimate 


quotient; compute quotient and 
compare with estimate 
Divide amounts of money 
Find equivalent fractions, ratios, rates 
Find decimal equivalent to a fraction 
Find average of a set of numbers and 
compare it with the given numbers 





Grade 6 


Read, write numerals to 999 999 999 999 
Place value for twelve-digit numbers 
Compare, order numbers to 999 999 999 
Round in ones’, tens’, or hundreds’ 

place of any period to millions 
Roman numerals for 1 to 3999 
Read, write, compare, order integers 


Algorithm, six-digit addends 

Algorithm, three or more addends 

Add decimals, to ten-thousandths 

Round addends, estimate sum; 
compute result and compare sums 

Add amounts of money 

Add proper and mixed-form fractions 
with unlike denominators 

Add integers 


Algorithm, six-digit minuends 
Subtract decimals, to ten-thousandths 
Round and subtract to estimate the 
difference; compute difference 
and compare with estimate 
Subtract amounts of money 
Subtract proper and mixed-form 
fractions with unlike denominators 
Subtract integers, using temperatures 
as a model 


Algorithm, multiplicand to seven 
digits, multiplier to three digits 

Identify prime numbers, composite 
numbers, prime factors, common 
multiples of a pair of whole 
numbers 

Multiply decimal and whole number, 
products to ten-thousandths 

Multiply decimal by decimal, products 
to ten-thousandths 

Round factors, estimate product; 
compute result and compare products 

Multiply amounts of money 

Multiply fraction by fraction 

Multiply fraction and whole number 

Find equivalent fractions, ratios, rates 


Algorithm, dividend to six digits, 
divisor to three digits 

Check by using multiplication 

Divide decimal by whole number 
and by decimal, extra zeros in 
dividend, divisor to three digits 

Round dividend, divisor to estimate 
quotient; compute quotient and 
compare with estimate 

Round decimal quotients 

Divide amounts of money 

Divide fraction by fraction 

Divide fraction by whole number 

Divide whole number by fraction 

Find equivalent fractions, ratios, rates 

Find decimal equivalent to a fraction 

Find average of a set of numbers and 
compare it with the given numbers 


DECIMALS 
AND 
FRACTIONS 


PROBLEM 
SOLVING 


MEASUREMENT 


Grade 4 


Proper and mixed-form halves, 
thirds, fourths, fifths, tenths, 
hundredths for part-of-whole and 
part-of-set models 

Equivalent decimal tenths, 
hundredths with part-of-whole 
model 

Place value for decimals to 
hundredths; regrouping 

Equivalent decimals and proper and 
mixed-form fractions (100, 10, 
4, 2 as denominators) 

Compare, order decimals 
to hundredths 

Add, subtract decimals, 
to hundredths 

Multiply one-place decimal by 
one-digit whole number 

Round decimal to nearest whole 
number, estimate sum or product 

Compare and order fractions using 
decimal equivalents and models 

Add, subtract proper and mixed-form 
fractions with like denominators, 
regrouping to/from whole numbers 


Use models to obtain solutions 

Choose the operation needed 

Identify relevant, irrelevant, 
missing information 

Write an equation for a word problem 

Multiple-step solutions; addition, 
subtraction, multiplication, 
comparison 

Estimate answers 

Recognize answers as reasonable 

Guess and test 

Multiple solutions 

Read scales 

Organize data 

Logical thinking 


Estimate and measure; choose the 
preferred linear unit 

Convert between kilometres and 
metres; metres and centimetres 

Measure and add to find perimeter 

Count, estimate, and calculate 
area in square centimetres 

Calculate area in square centimetres, 
square decimetres, or square metres 

Count, estimate the number of 
centimetre cubes; compare 
objects to centimetre cube, 
decimetre cube, metre cube 


Grade 5 


Proper and mixed-form fractions for 
part-of-whole, part-of-set models 
Decimal thousandths 
Equivalent decimal tenths, 
hundredths, and thousandths 
Place value for decimals to 
thousandths; regrouping 
Compare, order decimals to thousandths 
Round decimal to nearest whole number, 
to nearest tenth 
Add, subtract decimals, to thousandths 
Multiply decimal tenths, hundredths, 
thousandths by whole number 
Multiply decimal tenths by 
decimal tenths 
Round decimal factor(s) to whole 
number(s) and multiply to 
estimate product 
Divide decimal by whole number, 
“*terminating’’ quotients 
Find equivalent fractions 
Find the missing term in a pair 
of equivalent fractions 
Compare fractions (one denominator 
not necessarily a multiple of the other) 
Convert between decimals and fractions 
(halves, fourths, fifths, eighths, tenths) 
Convert between improper fractions 
and mixed-form fractions 
Add, subtract proper and mixed-form 
fractions with like denominators 
Multiply a fraction and a whole 
number which is a multiple of 
the denominator 


Identify relevant, irrelevant, 
missing information 
Recognize that different situations 
affect answers 
Find the number of possibilities 
Collect, organize, and display data 
Give the most reasonable answer 
Use models to obtain solutions 
Write and solve an equation 
for a word problem 
Multiple-step solutions 
Find and continue patterns 
Estimate answers 
Recognize incorrect results 
Logical thinking 
Guess and test 
Multiple solutions 
Use a calculator 


Estimate, measure and record 
lengths in appropriate units 


‘Convert among units of length 


Find the perimeter of a polygon, 

of a square, of a rectangle 
Measure circumference of circular objects 
Multiply to find area of a rectangle 
Create rectangular shapes having 

given perimeter or area 
Count, calculate to find 

volume in cubic centimetres 
Investigate metric prefixes 
Estimate capacity in millilitres, litres 


Grade 6 


Proper and mixed-form fractions for 
part-of-whole, part-of-set models 

Decimal ten-thousandths 

Find equivalent decimals 

Place value for decimals to 
ten-thousandths; regrouping 

Compare, order decimals 

Round decimals 

Add, subtract decimals, to 
ten-thousandths 

Estimate sums and differences 

Multiply decimal and whole number, 
products to ten-thousandths 

Multiply decimal by decimal, products 
to ten-thousandths 

Divide decimal by whole number 
and by decimal, extra zeros in 
dividend, divisor to three digits 

Round decimal quotients 

Estimate products and quotients 

Find equivalent fractions 

Find the missing term in a pair 
of equivalent fractions 

Find like denominators 

Compare, order fractions 

Convert between decimals and fractions 

Convert between improper fractions 
and mixed-form fractions 

Add, subtract proper and mixed-form 
fractions with unlike denominators 

Multiply fractions by fractions 

Multiply fractions and whole numbers 

Identify, find reciprocals 

Divide fractions by fractions, 
fractions and whole numbers 


Consider ways of estimating 
Identify relevant, irrelevant, 
missing information 
Find needed information 
Recognize that different situations 
affect answers 
Give reasonable measurements 
Find the number of possibilities 
Multiple-step solutions 
Write and solve an equation 
for a word problem 
Logical thinking 
Restate word problems 
Consider the chances 
Use models to obtain solutions 
Solve problems without pencil and paper 
Consider possible solutions 
Use a calculator 


Estimate, measure and record 
lengths in appropriate units 
Convert among units of length 
Find the perimeter of a polygon, 
of a square, of a rectangle 
Measure circumference, radius, 
diameter of circular objects 
Multiply to find area of a rectangle, 
a parallelogram, and a triangle 
Multiply to find the volume of 
a rectangular prism in cubic units 
Understand metric prefixes 
Estimate capacity in millilitres, litres 


eae 


MEASUREMENT 
(continued) 


GEOMETRY 


GRAPHING 


RATIO 
AND 
PERCENT 


Grade 4 


Compare small amounts of time, of 
length, of mass, of capacity 

Classify capacities in comparison 
with 1 mL, 500 mL, 1000 mL 

Classify masses in comparison 
with 1 g, 500 g, 1000 g 

Convert among units of time 

Tell and record time to the nearest 
minute using 12-hour and 24-hour 
clock; add, subtract time using 
24-hour clock 


Identify, name, and draw lines, line 
segments and their end points 

Identify, name, and draw angles; 
identify and draw right angles 

Compare angles to right angles 

Identify, name, and draw triangles; 
identify and name sides and angles 
of triangles 

Identify and draw polygons; identify 
and name sides and angles 
of polygons 

Identify and draw circles; identify 
and name parts of circle 

Recognize patterns for, and 
properties of, solids 

Use tracing paper to test for 
congruency in general and under 
a slide, flip, or turn on a grid 

Identify and check line of symmetry 
as a flip line; identify multiple 
lines of symmetry (on a grid) 


Interpret pictographs and bar graphs 
Gather and organize information in 
pictographs and bar graphs 
Associate ordered pairs of numbers 
(including 0 as a coordinate) 
and points on a grid 


Grade 5 


Estimate mass in grams, kilograms 

Convert between millilitres and 
litres, grams and kilograms 

Find capacity in litres, millilitres, 
by finding volume in cubic 
centimetres 

Relate capacity, mass, and volume 
units for water 

Numeric dating; time to the second; 
add, subtract time, no regrouping 


Identify, name, and draw lines, rays, 
and line segments 

Identify and draw parallel, 
intersecting, or perpendicular 
lines, rays, and line segments 

Identify, name, measure, and draw 
angles; identify congruent angles 
by tracing 

Classify angles as acute, right, 
or obtuse 

Classify plane shapes according to 
number of sides, relationships 
between sides and lines of symmetry; 
equilateral, isosceles, and scalene 
triangles; square, rhombus, rectangle, 
parallelogram, trapezoid 

Classify pyramids and prisms 
according to their faces 

Recognize cylinders, spheres, cones 

Identify and sketch lines of symmetry 
(not on grid) 

Use tracing paper to test for or 
help to draw slide, flip, or turn 
image (on or not on grid) 

Turn triangles to form regular polygons 

Fit polygons together to make 
a pattern without spaces 

Copy picture from one grid onto 
another grid (including distortions) 


Interpret pictographs and bar graphs 

Gather and organize information in 
pictographs and bar graphs 

Relate graphing of ordered pairs of 
numbers to graphing of ordered pairs 
of data 

Interpret and draw line graphs 


Write ratios using colon and 
fraction notation 

Multiply, divide to find equivalent 
ratios, rates 

Find the missing term in a pair 
of equivalent ratios, rates 

Use the symbol % for percent 

Convert among decimals, fractions, 
percents, and ratios 





Grade 6 


Estimate mass in grams, kilograms 

Convert between millilitres and 
litres, grams and kilograms 

Relate capacity, mass, and volume 
units for water 

Numeric dating; time to the second; 
convert among time zones in 
Canada; standard time, daylight 
saving time 

Read and record temperatures, including 
negative-number readings for 
temperatures below 0°C 

Find differences between temperatures 


Identify, name, and draw lines, rays, 
and line segments 

Identify and draw parallel, 
intersecting, or perpendicular 
lines, rays, and line segments 

Identify, name, measure, and draw angles 

Classify angles as acute, right, 
obtuse, or straight 

Classify plane shapes according to 
number of sides; equilateral, isosceles, 
and scalene triangles; square, 
rhombus, rectangle, parallelogram, 
trapezoid, regular polygons 

Identify parts of a circle; relate 
radius, diameter, and circumference 

Classify pyramids and prisms 

Recognize cylinders, spheres, cones 

Identify and sketch lines of symmetry 

Identify congruent shapes 

Identify and draw similar shapes 

Interpret and make scale drawings 

Use tracing paper to test for or 
help to draw slide, flip, or turn 
image (on or not on grid) 

Draw slide image using a rule 

Draw flip image by counting 

Test for rotational symmetry 

Make tiling patterns 

Identify slide, flip, and turn images 
in tiling patterns 

Copy picture from one grid onto 
another grid (including distortions) 


Interpret, draw pictographs, bar graphs, 
line graphs, and broken-line graphs 

Gather and organize information for 
graphs 

Relate graphing of ordered pairs of 
numbers to graphing of ordered pairs 
of data 

Interpret circle graphs 


Write ratios using colon and 
fraction notation 

Find equivalent ratios, rates 

Find the missing term in a pair 
of equivalent ratios, rates 

Find unit rates, unit prices 

Use the symbol % for percent 

Convert among decimals, fractions, 
percents, and ratios 

Find a percent of a number 

Calculate interest, discount 


Contents of Student’s Book 


Unit 1 NUMERATION 


Who needs numbers? 

Numbers to 999 999 

Numbers to 999 999 999 
Comparing and ordering numbers 
Rounding 

Roman numerals 

(PS) Finding the information needed 
CHECKING UP 


Unit 2 ADDITION AND 
SUBTRACTION 


Basic addition facts 

Addition with no regrouping 
Addition with regrouping, practice 
Estimating the sum, practice 
Addition and subtraction families 
Subtraction with no regrouping 
Subtraction with regrouping, practice 
Subtraction, regrouping with zeros 
Subtraction practice 

Estimating the difference 

The and [=] keys on a calculator 
[PS] Situations that affect answers 
CHECKING UP 


Unit 3 MULTIPLICATION 


Basic facts 

Multiplying by a one-digit number 
Multiplication practice 

Multiples of 10, 100, and 1000 
Multiplying by a two-digit number 
Multiplying by a three-digit number 
Multiplication practice 

Estimating the product 

Keycharts and the [+] , [=] , and [Xx] keys 
[PS] Finding the number of possibilities 
CHECKING UP 


Unit 4 GRAPHING 


Collecting and organizing information 

Pictographs, bar graphs, line graphs 

Ordered pairs, points on a grid 

Drawing line graphs 

{PS} Collecting, organizing, and 
displaying information 

CHECKING UP, CHECKING SKILLS 


xxii 


16 
1 
18-23 
24-26 
Dy 
28 
29-31 
32-33 
34-35 
36-37 
38-39 
40 
41 


42-43 
44-47 
48-49 
50-51 
52-55 
56-57 
58-59 
60 
61 
62 
63 


64-67 
68-71 
72-73 
74-75 


76 
TIZI9 


Unit 5 DIVISION 


Using multiplication to divide 

Sharing hundreds, tens, and ones 

Division with regrouping 

Dividing by a one-digit number 

A shorter form for division 

The standard form for division 

Division practice 

Keycharts and the [+] , [=] , [x] , E] keys 
[PS] Giving the most reasonable answer 
CHECKING UP 


Unit 6 DECIMALS 


Showing tenths, hundredths, 
thousandths, practice 
Comparing decimals 
Ordering decimals, practice 
Rounding decimals, practice 
Adding decimals 
Subtracting decimals 
Practice with decimals 
The[ - |key on a calculator 
[PS] Organizing information 
CHECKING UP 


Unit 7 MEASUREMENT 


Measuring with metres or centimetres 

Measuring with millimetres 

Metres, centimetres, and millimetres 

Finding perimeters 

Counting to find the area 

Finding the area of a rectangle 

Rectangles having a given perimeter or 
a given area, practice 

(PS) Working with a model 

CHECKING UP, CHECKING SKILLS 


Unit 8 MULTIPLYING DECIMALS 


Multiplying decimals by one-digit 
whole numbers 
Estimating the product, practice 
Multiplying decimals and whole numbers 
Multiplication practice 
LOCOS CORO 15-0210 01 or 
0.001 as a factor 
Changing measurement units 
Multiplying decimal tenths, practice 


80-81 
82-83 
84-87 
88-89 
90-91 
92-93 
94-96 

97 

98 

99 


100- 107 

108 
109-111 
112-115 
116-117 
118-119 
120-121 
122-123 

124 

iV25) 


126-127 
128-129 
130-131 
132-135 
136-137 
138-141 


142-144 
145 
146-147 


148-151 
152-153 
154-155 
156-157 


158-159 
160 
161-166 





The floating decimal point 
Writing equations 
CHECKING UP 


Unit9 GEOMETRY 


Lines, line segments, and rays 

Parallel, intersecting, and 
perpendicular lines 

Angles, measuring and drawing 

Polygons, practice 

Line symmetry 

Triangles 

Quadrilaterals 

Pyramids and prisms 

Cylinders, spheres, and cones 

Solving problems in two or more steps 

CHECKING UP, CHECKING SKILLS 


Unit 10 DIVISION 


Dividing by a one-digit number 
Zeros in the quotient 

Division practice 

Dividing by a multiple of 10 
Dividing by a two-digit number 
Estimating the quotient 
Division practice 

Computing quickly 

Ps) Solving equations 
CHECKING UP 


Unit 11 MEASUREMENT 


Finding volume by counting cubes 
Volume of a rectangular prism 
Cubic centimetres and litres 
Capacity in litres and millilitres 
Cubic centimetres and millilitres 
Mass in grams and kilograms 

The mass of water 

The 24-hour clock 

Numeric dating 

(PS) Finding patterns 

CHECKING UP, CHECKING SKILLS 


Unit 12 DIVIDING DECIMALS 


Dividing ones and tenths 

Dividing hundredths and thousandths 
Quotients less than 1 

Using more decimal places for division 


167 
168 
169 


170-171 


172-173 
174-178 
179-181 
182-183 
184-185 
186-187 
188-189 

190 

191 
192-193 


194-195 
196-197 
198 
199-201 
202-207 
208 - 209 
ZO 22 
213 
214 
DANS) 


216-217 
218-219 
220-221 
222-223 
224-225 
226-227 
228-229 
230-231 
232 
285 
234-237 


238-241 
242-244 

245 
246-247 


Division practice 

Dividing by a two-digit number, practice 
Recognizing incorrect results 

(PS) Logical thinking 

CHECKING UP 


Unit 13. FRACTIONS 


Writing fractions 

Equivalent fractions 

Finding the missing term 

Checking for equivalent fractions 
Using cross products 

Comparing fractions 

Changing to/from improper fractions 
Adding fractions 

Subtracting fractions 

Practice with fractions 

More about finding the missing term 
Equivalent fractions and decimals 
Changing fractions to decimals by dividing 
Using decimals to work with fractions 
(PS) Choosing the information needed 
CHECKING UP 


Unit 14 MOTION GEOMETRY 


Slides 

Flips 

Turns 

Practice with slides, flips, turns 
Building polygons from triangles 
Sharing congruent sides 

Tiling with congruent shapes 

Copying pictures using grids 

[Ps] Working with models 

CHECKING UP, CHECKING SKILLS 


Unit 15 RATIO 


Ratios and equivalent ratios 
Missing term in equivalent ratios 
Equivalent rates 

Missing term in equivalent rates 
Percents 

(PS) Estimating with ratios 
CHECKING UP 

Practice exercises 

Glossary 

Symbols, Table of Related Units 
Index 





248-249 
250-253 
254 
255-256 
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258-259 
260-262 
263 
264 
265 
266-267 
268-271 
272-273 
274-275 
276-277 
278-279 
280-281 
282-283 
284-285 
286 
287 


288-291 
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296-299 
300-301 
302 - 303 
304-305 
306 - 307 
308 - 309 
310-311 
312-315 


316-319 
320-323 
324-325 
326-327 
328 - 329 

330 

331 
332-337 
338-341 

342 
343 - 346 
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The Mathematics Centre 


A mathematics centre, like centres for other subject areas, is a 
place for the storage of certain specific materials and an area for 
the students to become involved in activities. With careful 
planning and involvement of the students, the mathematics 
centre can become a stimulating environment. The students will 
enjoy bringing materials from home to supplement and add 
variety to those in the centre. The mathematics centre is an ideal 
place to display the students’ work. If a thematic approach is 
used for teaching mathematics, the centre can be adapted as a 
setting for each new theme. 

When the students have finished their regular assignments, 
they may engage in extra activities and projects in the 
mathematics centre. Activity cards, puzzles, games, and 
homemade as well as commercial materials will lead the 
students to broader understanding as well as provide oppor- 
tunities for the teacher to observe and question the students, and 
to evaluate their progress. Consideration of the students’ 
interaction in the mathematics centre will suggest adaptations to 
make this strategy an important part of the learning experience. 


STORAGE OF MATERIALS 

Materials should be stored where students can have easy 
access to them. Open shelves and small tables can be used in a 
pleasing and practical arrangement for holding containers. 
Containers for materials should be both sturdy and colorful. 
Vinyl coverings, spray enamel, wallpaper, and fabric will 
increase the durability of the containers as well as increase the 
appeal of the mathematics centre. Some ideas for suitable 
containers are pails (formed by cutting the top off a large plastic 
bottle), trays (from corrugated boxes in which canned goods are 
sold), baskets (in which fruit and vegetables are sold), boxes 
(sturdy ones such as those from small appliances), and other 
containers (ice cream containers, large cans, plastic tubs). 


MATERIALS 

The materials used for teaching mathematics need not be 
expensive commercial materials; simple everyday objects can be 
used effectively as learning and teaching aids. 

A list of the materials suggested for each unit is given in the 
unit overview. When a unit is almost completed, look ahead to 
the next unit and begin to collect and have the students help to 
collect the materials. 

The following materials will be helpful for developing the 
various concepts and skills. 


Number 

® counters such as buttons, beans, pebbles, bingo chips 

@ objects for grouping, such as pipe cleaners, drinking straws, 
Stirrers, beans in plastic bags, Unifix cubes 

® models for ones, tens, hundreds, and thousands 

@ flash cards for basic addition, subtraction, multiplication, and 
division facts 

e@ dominoes and domino cards, playing cards, dice 

e shapes marked to show halves, thirds, fourths, fifths, eighths, 
and tenths of a whole 

@ set holders such as plastic tubs, egg cartons, plastic hoops, 
Styrofoam trays, paper or foil plates 

© models for tenths and hundredths 


Geometry 

© a collection of three-dimensional shapes, such as balls, boxes, 
cores from rolls of paper, funnels 

© wooden, plastic, or cardboard plane shapes (triangles, 
rectangles, squares, pentagons, hexagons, octagons, circles) 

@ commercial wooden or plastic plane shapes (triangles, 
rectangles, squares, pentagons, hexagons, octagons, circles) 

© geoboards, rubber bands, geopaper from page T 396 

® parquetry blocks, gummed shapes for forming patterns 

@ pictures of symmetrical objects and shapes 

© cutouts of plane shapes for showing slides, flips, and turns 

@ felt, plastic, or cardboard tangram pieces 

@ materials for constructing models of three-dimensional shapes 
(straws, pipe cleaners, toothpicks, plasticine, clay) 

@ square tiles (ceramic tiles, floor tiles) 

e samples of fabric, wallpaper, and gift wrapping paper 


Measurement 

@ real money, play money 

© non-standard units for measuring length (straws, paper clips, 
ribbons), capacity (jars, paper cups, milk cartons), mass 
(washers, plasticine balls) 

@ unmarked metre sticks, metre sticks and tapes marked in 
millimetres, centimetres, and decimetres 

@ rulers or straight edges 

® centimetre cubes, decimetre cubes 

© containers for comparing capacity (jars, bottles, cans, boxes) 

© materials for filling containers (sand, water, rice) 

@ one-litre containers, other containers marked in litres (juice 
cans, pails) and in millilitres (soft-drink cans, canned goods) 

© objects for comparing masses (pebbles, stones, books) 

® one-kilogram masses, objects with masses marked in kilo- 
grams (boxes of detergent, bags of sugar) and in grams (boxes 
of cereal, pasta, or crackers) 

@ balance scales, kitchen scales, step-on scales 

e thermometers 
There are many other teaching aids that will be useful in a 

mathematics program, for example, D-Stix, Multibase Arithme- 

tic Blocks. They may be acquired over a number of years, but 

the following aids are basic for the program. 


Display Board: This may be a flannel board, a magnetic 
board, or a bulletin board for use with cutouts of objects, 
numerals, and symbols in demonstrating new concepts. 


Attribute Blocks: These are sets of wooden or plastic blocks 
that show likenesses and differences in color, shape, size, and 
thickness. One set usually includes 48 pieces made up of four 
shapes (circle, rectangle, square, triangle), three colors (red, 
blue, yellow), two sizes, and two thicknesses. (Some sets also 
include the hexagon.) 

If commercial attribute blocks are not available, you may 
wish to make your own blocks by using the patterns on pages 
T 382 to T 385. The blocks may be made from plywood of two 
thicknesses, one of which is about three times as thick as the 
other. 


Number Line: A number line on the chalkboard or display 
board may be permanently displayed at a level where students 
can see it and also reach it, if necessary; for example, with 
number strips in showing extensions of basic addition facts. 
Each student should have an individual number line. 

Other teaching aids are described on pages T 376 and T 377. 
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Timing Schedule 


The following information will guide you in planning your 
schedule for working through Starting Points in Mathematics 5 
in one year. Depending on the abilities of the students in your 
class, you will find sufficient material in Book 5 for a minimum 
program, an average program, and an enriched program. 

For this book, most lessons are developed over two pages and 
these are referred to as ‘‘double page’’ lessons in the table 
below. There are also ‘‘single page’’ lessons, for example, most 
Problem Solving lessons and Checking Up lessons that appear at 
the end of each unit. 

There are approximately 175 days in the school year. The 
number of lessons in Book 5 is 195. This number excludes the 
Checking Skills exercises provided after the Checking Up pages 
for Units 4, 7, 9, 11, and 14 and the Skill Practice exercises on 
pages 332 to 337. No suggestions have been made for these and 
other maintenance lessons because the need for these can be 
determined only by you for the students in your particular class. 

The number of days required to complete a unit will depend 
on the level of the students in your class. For example, students 
who have completed the first four books of Starting Points in 
Mathematics may be able to complete Unit 1 in 8 days or fewer 
than 8 days. If much of the work is new for students, you may 
plan to spend as many as 10 days to consolidate most of the 
concepts of Unit | at this time. Other alternatives would be to 
omit certain lessons and teach them at a later time. For example, 
the work on nine-place numerals on pages 6 and 7 may be left 


Number of Lessons 
Unit | Double Page Single Page 
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2 
8 
4 
2 
4 
4 
7 
8 
3 
6 
4 
4 
6 
0 
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Lessons in Unit 





until the lessons in Unit 3 which involve a few products having 
seven digits. The work of Roman numerals can provide a 
welcome diversion during Unit 5 (division), Unit 6 (decimals), 
or Unit 13 (fractions). 

Since the work of Unit 2 (addition and subtraction) will likely 
be review for most students, you may plan to begin the program 
with this unit. At the same time the work of Unit 1 may be 
introduced gradually. In this way students will have ample 
opportunity to practice skills with which they are already 
familiar and still be provided with the challenge of learning new 
concepts. 

Teachers wishing to provide a minimum program may plan to 
omit part or parts of certain units and, depending on the 
students’ progress, return to some of these later in the year. 
Also, if the content of Unit 15 (ratio) is beyond the scope of the 
curriculum guidelines or if there is insufficient time to complete 
the unit, it may be omitted because the topic is redeveloped in 
Starting Points in Mathematics 6. For skill-developmental 
lessons, it may not be necessary to assign all the exercises, but 
only sufficient exercises to ensure that the skills have been 
mastered. For example, you might assign the odd-numbered 
exercises and if these are reasonably well completed, there is 
probably no need for further practice. If, on the other hand, there 
seem to be difficulties, reteaching and review should be 
provided before assigning the even-numbered exercises. In 
planning any schedule, it should also be kept in mind that certain 
topics such as measurement (Units 7 and 11) and geometry 
(Units 9 and 14) require more time than others as they involve 
more activity with concrete objects and manipulative materials. 


Number of Days My Schedule 
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Unit 1 Overview 


Numeration 


In this unit, the use of numbers in everyday life is explored, 
with particular emphasis on numeration in our base-ten number 
system. Place value is analyzed in numerals having up to six 
places (hundred thousands). The study of numerals having up to 
nine places (hundred millions) is optional. Expanded notation is 
presented to point out two aspects of numeration: each digit of a 
numeral represents a value equal to the product of its face value 
and its place value; the value of a numeral in standard form is the 
sum of all the values represented by the digits. Students are 
shown how to compare and order numbers by analyzing 
numerals from left to right until they find differences in digits. 
The rounding of numbers is included in this unit as a foundation 
for developing skills of estimation in later units. Roman 
numerals for numbers to 2000 are presented and compared to 
numerals in our own system of numeration. The last lesson in 
this unit points out the importance of being able to obtain 
information from a variety of sources. 


Prerequisite Skills 


@ read and write standard numerals for numbers to 999 

@ interpret place value in numerals to 999 

@ write the expanded form for numbers to 999 

© compare and order numbers to 999 

® name numbers in terms of other numbers, sometimes using 
addition or subtraction 


Unit Outcomes 


® read and write standard numerals for numbers to 999 999 999 
interpret place value in numerals to 999 999 999 

write the expanded form for numbers to 999 999 999 
compare and order numbers to 999 999 

round numbers to the nearest thousand, ten thousand, or 
hundred thousand 

@ read and write Roman numerals for numbers to 2000 

@ find the information needed to solve a problem 


Background 


Two concepts of number are used in everyday life. The more 
common and more significant is the cardinal concept, which 
refers to the quantitative value expressed. For instance, the 
librarian’s report might show that there are sixteen (16) 
encyclopedias in the library. The cardinal number ‘‘sixteen’’ 
and the numeral 16 indicate how many. The second basic 
concept is found in the ordinal use, by which the number 
indicates which one in a series of consecutive numbers. The 
numbers in dates are ordinals. For instance, the year 1984 is one 
of a series of years, following 1983 and preceding 1985. Most 
ordinal numbers may also be interpreted to indicate a quantity, 
but this requires a consideration of the particular one, combined 
with all the preceding ones in the series. There are a few 
exceptions to this, however, because sometimes the series is not 
consecutive. For example, 97 identifies a major highway in one 
province, but there is no highway 96. Therefore, in this case, 97 
is not a cardinal number, neither is it a true ordinal number, 
although it has ordinal value by identifying a particular highway. 

In this unit the words number, numeral, and digit are used. 
There is often confusion about their correct usage. Briefly, a 
number is an abstract idea which can be represented by a 
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numeral. A numeral may be a single digit, such as 6, or an 
arrangement of several digits, such as 235, 27 468, and 
145 670. In the Hindu-Arabic system there are ten digits, 0, 1, 
2, 3, 4, 5, 6, 7, 8, 9, which can be used to represent many 
different values according to their positions in the numerals. In 
our base-ten numeration system, the value of each place is a 
power of ten, increasing from right to left. The value of any one 
digit in a numeral is essentially a combination of three values: 
base, face, and place. In our system of numeration the base is 
ten, the place values are powers of ten, and each digit has its 
own face value. Therefore, in 6345 the 4 has a value of 4 x 10, 
or 4 tens (40), the 3 has a value of 3 x 10 x 10, or 3 hundreds 
(300), and the 6 has a value of 6 xX 10 x 10 x 10, or 6 
thousands (6000). The 5 refers to ones, thus it has a value of 5. 
These values are shown in the expanded form 
6000 + 300 + 40 + 5. This form also shows the addition of 
values, which is implied but not shown, in the standard form 
6345. 

The Roman system of numeration uses seven different 
symbols, I, V, X, L, C, D, and M, ina variety of combinations. 
In contrast to the base-ten system, it changes symbols for higher 
powers. Whereas in the Hindu-Arabic system the 5 in 45 means 
5 ones and the 5 in 520 means 5 hundreds, the Roman symbol V 
is used only for 5 ones and a different symbol, D, is used for 5 
hundreds. The Roman system uses both addition and subtraction 
of the values represented and in this connection the positions of 
symbols are significant. If a symbol of equal or lesser value is on 
the right of another symbol, their values are added; but if a 
symbol of lesser value is on the left of another symbol, the true 
value of the expression is their difference. For instance, CX and 
XC both show symbols for one ten and one hundred: in the first 
case, their values are added (110); in the second case, their 
values are subtracted (90). The symbols I, X, C, and M may be 
repeated up to three times (showing addition), but may be used 
on the left of a greater-value symbol only once (showing 
subtraction). 

To interpret a Roman numeral it is necessary to separate it into 
groups of symbols which represent specific values, starting at 
the left. The Roman numeral MDCCCXLVII may be grouped as 
M DCCC XL VII (1000 + 800 + 40 + 7). In the Hindu- 
Arabic system, if one numeral has more digits than another it is 
obviously greater; 1243 is greater than 785. But in the Roman 
system the number of digits does not have any bearing on the 
size of the number represented, as shown by DCCCLXXVIII 
(878) and MMD (2500). 

In the base-ten numeration system, digits are considered in 
groups of three starting from the right. Each group is called a 
period with ones, tens, and hundreds recurring for ones, for 
thousands, and for millions. 


millions” period 
Pete [ote [eto [ots To 
0 


In the past, commas have been written between the periods, 
but now it is customary to leave a space between two 
consecutive periods, except in cases where not more than four 
digits are involved. Note how this style is used in working with 
numbers in the operations. 





1934 935 
1862 17 648 13 745 
pee) es OZ f= 8.092 








Teaching Strategies 


Numeration involving numerals with up to nine digits to show 
millions may be too advanced for some students at the beginning 
of the school year or may even be beyond the scope of the 
program in some schools. For either of these situations, it is 
suggested that pages 6 and 7 be omitted and only the 
appropriate exercises on pages 9 and 11 be assigned. Omitting 
this material will have no impact on later development. Work in 
addition, subtraction, multiplication, and division in Units 2, 3, 
and 5 is limited to numbers not greater than ten thousands, with 
a few exceptions. An alternative approach would be to begin the 
year’s program with Unit 2 in which the familiar operations of 
addition and subtraction are reviewed and extended. Thus, Unit 
1 could be used later in the year as a change of pace from work 
in other units. Before beginning the unit, you may wish to 
administer the diagnostic test included at the end of this 
overview to determine whether students understand numeration 
concepts for numbers to 9999, 

In treating the topic of numeration, emphasis should be given 
to the place values within periods. Reading a numeral with many 
places requires only an ability to read meaningfully up to three 
digits at a time and to ascribe to them the name of the period in 
which they occur. For example, 375 names the number ‘‘three 
hundred seventy-five’’ in any period, whether it be thousands, 
as in 375 420, or ones, as in 580 375 (or millions, as in 
375 690 800). It is recommended that reading and writing 
numerals with up to six places be practised thoroughly in this 
unit, and that place-value charts be used regularly to direct 
attention to the names of the periods in which the digits are 
placed. Place-value charts are also valuable in pointing out any 
places in which zeros are needed, such as in “‘two hundred forty 
thousand fifty-six’’. 


h t 0) h t fe) 200 000 
thousands ones 40 000 

2, 4 0 OeReaeS 6 56 
240 056 


Expanded form of notation in a vertical arrangement may be 
used to show the need for zeros in the standard form and it also 
illustrates that the standard form is the sum of the values 
represented by the digits. 

It is often difficult to derive precise concepts of the large 
numbers one encounters in everyday experiences. For this 
reason, rounded numbers are frequently used to convey general 
information in more easily understood terms. News reporters 
generally round large numbers. Students need practice in 
rounding numbers in order to be able to relate to them 
meaningfully. A simple method of rounding a number is to 
move the index finger, or a card, over the numeral from left to 
right, covering the place value to which the number is to be 
rounded. The next digit to the right is the critical one and 
determines whether the number should be rounded up or down. 
To round 758 314 to the nearest ten thousand, the digits 7 and 5 
are covered as shown. 

Tis 
760 000 
Since the next digit is 8, the 75 should be increased to 76, and 
760 000 written as the number rounded to ten thousands. To 
round to the nearest thousand, the digits from the left, up to and 
including the thousands, are covered as shown. 








758 000 


Since the next digit is 3, the 758 is not increased and 758 000 is 
written as the number rounded to thousands. 

Sets of 28 Roman numeral cards for the values shown in the 
charts on page 12 are recommended for converting Hindu- 
Arabic numerals in standard form to Roman numerals. It is also 
relatively easy if the standard form is first changed to expanded 
form. For example, to express 1981 as a Roman numeral, the 
expanded form 1000 + 900 + 80 + 1 may be replaced by the 
four cards shown. 


Materials 

place-value pocket chart and numeral cards as described in 
Before Using the Pages on page T 4 and extended on page T 6 

Vocabulary 


Roman numerals 
square kilometres, km? 
is greater than (>) 


expanded form 
standard form 
place-value chart 


digit is less than (<) 
thousands 
millions (optional) 


round up, round down 
round to the nearest 





Diagnostic Test 










Write the numerals. 140 
1. eight 3 2. thirty-seven 37 3. one hundred forty 
4. two hundred sixQOG 5. four thousand fifty-two 4052 





Write each in standard form. 
6, 0E 3 (3 7. 400 + 20 + 6426 8. 800 + 5 
9. 1000 + 301030 10. 4000 + 400 YUYOO eae 
11. 2000 + 900 + 70 + 1 aq7| 

12ee tens le one | 

13. 2 hundreds 6 tens 0 ones QG0 

14. 3 thousands 4 hundreds | ten 1 one 3(4\ | 























Write each in expanded form. 


15. 63 16. 111 17. 402 18. 4078 
Ont Sn) Oita Ont LOO +a 4000 +70+ 823 
For each numeral, tell whether the 2 means 2 thousands, 


2 hundreds, 2 tens, or 2 ones. 


19. 1426 20. 1246 21. 2461 22. 4612 


a tens a hundreds aA thousands Q ones 
Name the greater number in each pair. 


23. 60r9 q 24. 46 or 49 UQ 25. 138 or 83 132 
26m 217 Tom Qa 7 27274014 or 404 Reo] 








List from least to greatest. 
28.023 sul Zia, M0332, 18) \QeasESa /S7, |OSa7 
List from greatest to least. 


29. 4142, 442, 44, 4124, 452, 4144 
4I44  4ida , 41ia4¥, 452, U4, 4 
Round to the nearest ten. 


30. 39 40 31. 85 90 










aPAs Ueley Vere) ~ See Ie) 
{Q00 
Round to the nearest hundred. 


34. 422 400 35. 499 500 36. 1356 1400 37. 2849 
as00 
Round to the nearest thousand. 


38. 4192 4000 39. 3500 4000 40. 6801 7000 





Pages 2-3 
OBJECTIVE ; 


Identify the need for and the role of 
numbers in occupations 


é Who needs 


* numbers ? 


LESSON ACTIVITY 


Using the Pages 


e@ The poem on these two pages was designed to stimulate a 


T2 


discussion about the need for numbers and their use in 
various occupations. To introduce the lesson, you might 
say, ‘‘When someone says the word mathematics, many of 
us probably think of numbers and calculations.’’ Ask the 
students, “‘In what ways are numbers important in life 
outside the mathematics class?’’ When they have offered 
several suggestions, prepare them for the concepts in the 
poem by saying, ‘“‘Think about what you might like to do 
when you become an adult and whether numbers would be 
useful.”’ 

Read the poem or have a student read it aloud. Discuss 
the meaning of the words ‘‘excavating’’ or ‘‘dues’’, if the 
students are not familiar with them. Then have them read 
the poem silently. 

The illustrations are provided to help stimulate thoughts 
about how numbers are used by persons in different 


NUMERATION 
Who Needs Numbers? 


* |. .or a person who draws m 





occupations. For a structured discussion, consider each 
occupation illustrated. Otherwise discuss the occupations 
of interest to your students and ask for suggestions from 
them. 


e Have the students write a short paragraph about a type of work 


that interests them or an occupation with which they are 
familiar. Ask them to suggest several ways in which 
numbers would be useful in that type of work or 
occupation. 
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“Asa pilot? ora *%. 
miner? a performer * 
on TV? as a worker | 





Ay for the city? or 
se: ao sani *. whatever else 
b/d = ' fs 
} 2. Vd like to be? 


at, 


ne fixing fridges ? : 





What would you 
like to be? How 
do you think you 
ee ae would use numbers? 


RELATED ACTIVITIES 


e@ Have the students work together to 
prepare a mural on the ways in which 
numbers are used by persons at work. 
Murals can be made with pictures cut 
from magazines or pictures drawn and 
painted by the students. 

e Encourage the students to talk with 
relatives and neighbors about the ways 
in which numbers are used in their 
work. Have them write statements 
about a particular type of occupation. 
The statements may be read aloud to 
other students and then displayed. 
Students who have access to tape 
recorders can use them to record 
interviews that can be played by other 
members of the class. 


T3 | 


Pages 4-5 
LESSON OUTCOME 


Read and write standard numerals for 
numbers to 999 999; interpret place 
value in numerals to 999 999; write the 
expanded form for numbers to 999 999 


Numbers to 999 


Workers in Canada’s 2 
129 686 km’ (square k 


five, or six digits, 
the digits in 

these three places 
show thousands. 


Materials 
place-value pocket chart and numeral 
cards as described in Before Using the 
Pages 
In expanded form, | 
Vocabulary 
expanded form, standard form, place- 
value chart, digit, square kilometres, 
km?, thousands . 
Working Together 
Prerequisite Skills 
Read and write standard numerals for 
numbers to 999; interpret place value 
in numerals to 999; write the expanded 
form for numbers to 999 


to help you answer th 
Example: The 2 in 


1. What does the 9 
mean in 129 686? 


+housands 


Checking Prerequisite Skills 
Write the standard numeral. 


In a numeral with four, 


129 686 = 100 000 + 20 000 + 9 000 + 600 + 80 + 6 


999 


8 national parks take care of 
iiometres) of park property. 


{ 


| hundreds | tens | ones | / 


thousands 


i 
{ 
—! 


Y 6 


The national parks cover 729 thousand 686 km?. 


t 


mu4(129 686 is the 
~ standard form « 
: for the numeral. « 


Use the place-value chart shown above 


ese questions. 


129 686 means 2 ten thousands. 


3. What does the 129 
mean in 129 686? 


one hundred 
twenty -nine thousands 


2. What does each digit 
mean in 593 064? 


un red thousands 
G +en thousands 3 thousands 
O hundreds 6 tens U ones 


Leave a space 
after the thousands. Write each in 


expanded form. 








700 000 + 30 000 + 5 000 





? SE 00 90 008+ DP %6 
5590 





. 90 420 

















Pat? thousand 784 | 324089 | 600 000 + 10 000 + Pod? 486 + 30 +7 


12. five hundred six thousand nine hundred 
506 900 


14. 2 hundred thousands 8 ten thousands 2 hundreds 5 tens 7 ones 280 257 


1. one hundred seventy-two 172 seas 
40300 4 40 45) B45 4. [ 84 thousand 92 
5. |} 260 thousand 
Complete. 6.| 493 4Veuesa 168 Iaeemes 
3. 309 = _3_ hundreds _O tens 7. ab 
A_ ones 
Write each in standard form 
Write the expanded form. 41. 63. thousand 457 63 45! 
4. 382 5. 610 6. 105 13. 400 000 + 70 000 + 300+ 90+5 470395 
4 300+280+a 
5. 600 + \0 ' 
6. 100 +5 


LESSON ACTIVITY 


Before Using the Pages 


e Prepare a pocket chart for nine-place numerals using a sheet of 
Bristol board and nine library-book pockets. Label the 
place values to hundred thousands, leaving the millions’ 
period to be labeled during the lesson for pages 6 and 7. 
Prepare several numeral cards for 0 and at least three for 
each of the digits 1 to 9. 

Display the chart and have students identify the ones’ 
place, the tens’ place, and the hundreds’ place. Place a card 
for 3 in the ones’ place and ask what number is shown. 


Bebe 
(—mousanae—}| L_] [|| 


Place a card for 8 in the tens’ place and ask what number is 
shown (83). Show 2 hundreds and ask for the number 


T4 









(283). Remind the students that 283 is a three-place 
numeral and that such numerals are read without using the 
word ‘‘and’’, that is, ‘“‘two hundred eighty-three’’. 

Remove the cards and ask a student to show the cards for 
the greatest number that can be represented by a three-place 
numeral. Ask what is needed to show numbers greater than 
999 and, in this way, lead into a discussion of the place 
values in the thousands’ period. Direct the students’ 
attention to the order of names in each group (period) from 
right to left, namely, ones, tens, hundreds, and then (one) 
thousands, ten thousands, hundred thousands. Have stu- 
dents show and read four-place numerals, then five-place 
numerals, and then six-place numerals. 

After the students have shown that they understand the 
individual place values, have them examine a few numerals 
in expanded form, showing 6025, for example, as 
6000 + 20 + 5. Review the importance of O in the 
hundreds’ place of 6025. 

Ask what is the greatest number that can be represented 
by a six-place numeral. Then have the students turn to page 
4 and note the title of the lesson. 


hundreds | tens | ones | Wea 


Sareq 











RELATED ACTIVITIES 


e Cards similar to those below are 
useful for showing a numeral in 
standard form when the cards overlap 
and in expanded form when the cards 
are spread apart. 


a [~o] & [=] 8 


Have the students work alone or in 
small groups, showing given numbers 
to 999 999 in standard and expanded 


Exercises f ' form. They should also practice read- 
Complete. h om SW ; ing the numerals aloud. 
Ba nee Ue Tai thousands e 7 Hi d k . 1 
1. [ 801 thousand 253] ? 80/253 6. 327908 7. 723 684 Sl SS NS Se 
oe in ne a [ FA 006 19704 9. 175516 digital device for six-digit numerals 
3 —< nice a ies Zed 000 5 hundreds 7 +en thousands and use it as described on page T 377. 
pS Se Re ere Write ach in in exp anded form es Al d ie 
a. | 2438 "7 thousand |43 138 000 | 200 000 + 36 000+ 5°600° "40 800'+ 8 000+ 30 + 6 ome students may need to wor 
5 13 a“ ca 30> tar aa 10. 235 000 11. 98 036 with models to review the following 
bees) = 12. 560 804 13. 199 940 relationships 
500 000 + 60 000 +860 + 4 00 + 4 000 + 40 ‘ 
Write each in standard form. i eed = i es 
tens = | hundre 
14. two hundred ten thousand 210000 45, seventy-three thousand fifty 73 050 i Oshundredeisedl cthonceand 
16. five h red f -S g y s SU7 HOI 
ive hundred forty-seven thousand four hundred one iOidhousandeenl ten thoncaad 


17. 900 000 + 20000+500 920500 18 40000+1000 + 


19. 3 hundred thousands 2 thousands 5 hundreds 9 tens 302590 


SUG 71086 Copies of page T 392 may be cut to 


prepare models of ones, tens, and 


20. 6 ten thousands 4 hundreds ©0400 21. 2 hundred thousands 8 tens 4 ones 200 08 
hundreds. To show one thousand, 
Write each sentence using a numeral in standard form. staple together ten models for hun- 
22. The largest national park, 23. There are 105 thousand 811 km2 dreds. 
Wood Buffalo, covers forty-four in the 5 largest national parks e Have students locate some of Cana- 
thousand eight hundred seven and 23 thousand 875 km? da’s national parks on a map. For each 
square kilometres. in the other 23. : 
The largest national park , There are 105 81) km? in the park, have them write numerals to 
Wood Buffalo, covers U4 807 krr@# 5 largest national parks and 5 describe the area, the number of 


a3 875 km? in the other Q3. 


Using the Pages 
e Ask the students if they have visited any of Canada’s national 


parks. Have a student read the introductory statement on 
page 4. Ask how many digits there are in 129 686. Discuss 
the use of a space between the 9 and the 6, which helps to 
display two groups of three digits, which in turn helps when 
reading the numeral. 

Review the meaning of the term standard (simplest) 
form. Emphasize that the expanded form shows the total 
value of each digit in the numeral. Associate each digit in 
the place-value chart with the corresponding part of the 
expanded form. Use the place-value pocket chart to have 
the students practice reading large numbers and writing the 
numerals in expanded form. 


Working Together: Ex. 1-3 emphasize the place values for 


six-place numerals. Encourage the students to think of the 
place values in two groups from right to left: ones, tens, 
and hundreds, and then thousands, ten thousands, and 
hundred thousands. 

Ex. 4-7 help students to associate a standard numeral 


visitors, and so on. 


with its word name. Ex. 4 and 7 may require more attention 
because of the 0 in the hundreds’ place. The place-value 
pocket chart may be helpful. 

For Ex. 8, mention that since the value represented by a 
0 in any place is 0, that place is not shown in the expanded 
form. 


Exercises: Have the students prepare place-value charts, if 
necessary, to help them answer Ex. 14-21. 

Assessment 

What does each 4 mean? 


1. 230 461 4 hundreds 2. 147 302 4 +en thousands 


Write each in standard form. 


3. three hundred four thousand eight hundred sixty-two 304 S@¢ 


4. 60 000 + 9000 + 80+ 7 ©9087 
5. 7 ten thousands 6 thousands 3 hundreds 5 ones 76 305 


Write each in expanded form. 


6. 987 654 Us S02 GIS 8. 602 O01 

6. 9OO 000 + 80 000 +7 000 + GOO + 50 + 4 

7. 300 000+2 000+ 100+ 70+5 T5 
Q2 64O00000+2N00 + 1 
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Pages 6-7 
LESSON OUTCOME 


Read and write standard numerals for 
numbers to 999 999 999; interpret 
place value in numerals to 
999 999 999; write the expanded form 
for numbers to 999 999 999 


Numbers 
to 999 999 999 


At the end of 1977 
there were 74 788 800 
five-dollar bills in use 


In a numeral with 


Materials 


seven, eight, or nine 


digits, the digits in 


place-value pocket chart and numeral 
cards as described in Before Using the 
Pages on page T4 

Vocabulary 

millions 


' 


Prerequisite Skills 

Read and write standard numerals for 
numbers to 999 999; interpret place 
value in numerals to 999 999; write the 
expanded form for numbers to 999 999 


millions 


Working Together 


these three places 


show millions QO ntwew.-o4 cm 4O 704% oi Gui SS wv 


hundreds | tens ones | hundreds | tens | ones | 


| 


thousands 


a was 8 


ie \ 4 ; 
| hundreds | tens | ones] “Li @ ty 


Ona OS 


5 ie Lan 


At the end of 1977 there were ; lf you know three-digit numerals i 
74 million 788 thousand 800 
five-dollar bills in use. 


. and the words “thousands” and * 
‘millions’, you can read any 
*..numeral with up to nine digits. * 


Use a place-value chart like the one 


shown above to help you answer these questions. 


Checking Prerequisite Skills 


WrTecne asarateae Example: The 3 in 436028500 means 3 ten millions. Aindred twentyoeve millions 
SePe 66 1. Whatdoesthe8 mean 2. What does each digit 3. What does the 125 


98 4 
1. 90 000 + 8 000 + 400 + 60 + 6 
2. 130 thousand 42 !30 O0Ha 


Complete. 


? 
He B084 731? Q hundred MRSA 'D 207 tS 8937 nilhiozean in 125 280 371 § 


| hundred thousand 4+ ten thousands y | 
6 thousands 8 hundreds Stens 3 ones Write each in 





3. 5 hundred thousands 4 ten 549 qu a 
thousands 9 hundreds 4 tens 2 ones 5. 


4. one hundred four thousand !04 000 


“million } 
4° million?O3? thousand #6! | 
6. | 32 million 529 thousand 600 | 
7. [C277 millian 3067 thousand 2? | 


384 090 524 expanded form. 
9403 861 | 8. 4200 000 


~ 938529600 9, 28063 400 
10. 576 381 429 


2) thousand = 





_ 627 306 005 





What does each 4 mean? 
U hundred +housands 
5. 403 485 


4 hundreds 
Write the expanded form. 


11. eight hundred million 
13. 10 000 000 + 500 000 + 7 000 + 40 + g!0 507 O48 


Write each in standard form 


800 000 000 q 70 006 000 , 


12. seventy million six thousan 


6. 62 097 7. 150 702 14. 3 hundred millions 8 ten millions 7 ten thousands 1 thousand 9 tens 280 07! 090 
6. 60 000 + 2000 + 90+ 7 8, 4.000 000 + 200 000 


7. 100 000 + 50 000 + 700 +a 





a0 000 000 + 8 000 000 + 60 000 + 3. 000 + 400 


500 000 000 + 70 000 000 + 6 000 000 + 300 000 + 80 000 + 1000 + 400 + 20 +49 | 


LESSON ACTIVITY 


Before Using the Pages 


e Display the place-value pocket chart prepared for the previous 
lesson. Review the names of the place values from right to 
left, to six places (hundred thousands). Have one student 
place numeral cards in pockets to show 542. Have another 
student move the cards to show 542 thousands. Have a 
student move the cards for 5, 4, and 2 to the three places to 
the left of the thousands and fill the six pockets to the right 
with cards showing 0. Ask the students if they know the 
name of this new period (millions). Have the students turn 
to the chart on page 6 so that they can suggest the headings 
for you to complete the pocket chart. 





T6 


Using the Pages 


e The example provided emphasizes that any numeral with up to 
nine digits can be read if it is known how to read a numeral | 
with up to three digits: the millions are read first, then the 
thousands, and then the rest of the numeral is read in the 
usual way. Point out that the spaces separating groups of 
numerals help to read the entire numeral. As an example, 
help students read the title of the lesson at the top of page 6 
by asking the following questions. 

>>» ‘‘Are there any millions?’’ ‘‘How many?’’ (999 millions) 
_—>‘‘Are there any thousands?’”’ *‘How many?’’ 
(999 thousands) 
‘Are there any ones?’’ ‘‘How many?’’ (999) 
‘*What is the number?’ (999 million 999 thousand 999) 
Have students read the numeral in the place-value chart. 
Then ask questions such as the following. 
‘What digit is in the hundred thousands’ place?’’ (7) 
__>>-,What digit is in the millions’ place?’’ (7) 
Review the names of the place values in sequence from 
right to left. Then, in preparation for showing numbers in 





RELATED ACTIVITIES 


1. 3000 000 + 80 000 + 7 000 +400 + 6 e The place-value pocket chart de- 
IA. 100 000 000 + 20 000 000 + 3 000 000 +400 000 + 50 000 + 6 000 + 700 + 80 +9 scribed in Before Using the Pages may 


Exerci . . 
SS be used with small groups to reinforce 

Complete What does each 4 mean? concepts of the lesson. For example, 

instruct different students to show 4 in 





th 14 million 519 thousand 628 14 519628 8. 346 763 009 UW ten millions 
2. 682 _million5® thousand3a?__ 683 059327] 9. 400 137 998 Y hundred millions She ees eee abe eae ee 


3.| 23 million 5 thousand 30 193 0057030 10. 84000000 U millions millions’ place, and so on, and then 


4. B00 “million? thousand 8? | 200 049 008 have them read the numeral. 
f (ie For variation, have the members of 


each group “‘build’’ their own num- 


Write each in 


Se 789 million 723 thousand 784 723 000 expanded form 


6. 120? 


ee. 
_ million 


400? thousand 85? 120 400 085 








- alates > : 
72 eo. Been ? 5 00 ee ee bers. Two students may place cards in 
milliors \00 0100 
12. 123 456 789 “WD: > 
ly the millions’ places, two may place 
t é i 1 2 
te each in standard form. Eaee eo cards in the thousands’ places, and two 
13. one hundred ninety-nine million nine hundred fifty-seven thousand eighty may place cards in the ones’ places. 
14. 2 ten millions 3 millions 4 thousands 9 hundreds 1 ten 6 ones Q3 OO0U 416 Have all the students interpret the 
15. 700 million 209 thousand 519 16. 70 000 000 + 5 000 000 + 30 000 resulting numeral. 
: 0 209 5149 15 030 000 . . : ; 
17. four million six thousand 18. two hundred six million twelve e Students will likely enjoy drawing 


U 006 000 206 000 Ola 


Write the sentence using numerals in standard form diagrams to show large numbers. For 


example, over a period of time, stu- 
dents can take turns drawing @’s or X’s 
on a large sheet of paper on the wall, 


19. At the end of 1977, there were in use At the end of |977, there were in use 
234 million 887 thousand one-dollar bills, 234 887 000 one-dollar bills, 


20. 89 million 602 thousand 21. 119 million 636 thousand 400 : 
two-dollar bills,84 602 000 two-dollar bills, ten-dollar bills, 114 636 UOO ten-dollar bills , until there are one million marks. 


22. 196 million 678 thousand 850 23. 18 million 162 thousand 630 Discuss with the students how to keep 
twenty-dollar bills, and hundred-dollar bills track of the number of marks through- 


96 678 850 twenty-dollar bills , and 18 162 630 hundred -dol il 
[ How much is one ics Gece a = me ng pie a aie : . 

e Provide students with copies of the 
$1 000 000 could buy Guinness Book of World Records. 
1. 4 $1000 000 ranch : Have them search for instances in 
2 $100 000 homes. which large numbers are involved and 
3 $10 000 cars = write sentences using these numbers. 
4 $1 oe motorcycles e@ Have students use an abacus to show 
5. 10000 $ ~~ bicycles Ses A and interpret numerals with up to nine 
6 
7 
8 





ono ee Os digits. (See Peg Abacus described on 
$m Smilkshakes page T376.) This could lead them to 
. What would you do with $1 000000? investigate twelve-place numerals and 


Answers will vary, the billions’ period. 














expanded form, have students name the place value for Try This: Although the concept of multiplication is inherent in 
each digit in a numeral, starting from the left. Have these exercises, the intent is to reinforce the concept of 


students help to show the expanded form for 74 788 800 on 
the board. 
74 788 800 = 70 000 000 + 4 000 000 + 700 000 
+ 80 000 + 8 000 + 800 


Working Together: Ex. 1-3 emphasize the place values for 


numerals with up to nine digits. Ex. 4-7 deal with the skill 
of reading numerals. Note, for instance, in Ex. 4, the 
numeral shows 090 in the thousands’ period, but this is read 
‘‘ninety thousand”’ as indicated in the chart. 

For Ex. 11-14, some students will find it helpful to 
prepare a place-value chart. The digits may be written in 
the appropriate columns as the number is interpreted. For 
example, in Ex. 12, a student might show 7 and 0 first for 
70 million, and then 6 for 6 thousand, and finally, show the 
necessary zeros to complete the numeral. 


Exercises: If necessary, have students prepare place-value 


charts to help in showing the standard form for Ex. 13-18. 


place value to millions. For example, 1 million, 10 hundred 
thousands, and 100 ten thousands all have the same value. 
Thus, one million dollars may buy 1 one-million-dollar 
ranch, 10 hundred-thousand-dollar homes, 100  ten- 
thousand-dollar cars, and so on. 


Assessment 


What does each ato eco 
1. 483 204 514 hundred millions 


4 +housands 4 ones 
Write the standard form. 2 420 106 


2. two million four hundred twenty thousand one hundred six 
3. 50 000 000 + 3 000 000 + 4 000 + 500 + 9 53 004 509 
4. 6 hundred millions 8 ten millions 4 millions 684 000 000 


Write the expanded form. 


5. 92 040 360 
90 000 000 + 2000 000 + 40 000 + 300 + GO 
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Pages 8-9 
LESSON OUTCOME 


Compare and order numbers to 
999 999 


Comparing and Ordering Numbers 


In one week, machine A counted 131 210 vehicles. 
Machine B counted 129 984 vehicles. Which 
machine counted more vehicles? 


Materials 

place-value pocket chart and numeral 
cards as described in Before Using the 
Pages on page T4 and extended on 
page T6 


Vocabulary 
is greater than (>), is less than (<) 














8 2 SA 
metre both show 1 hundred thousand. 


129 984 


Prerequisite Skills 
Compare and order numbers to 999 


131210 shows 3 ten thousands. oie 
129 984 shows 2 ten thousands. ete, 


So PN Se} 


Checking Prerequisite Skills : 
(131210 > 129984. | 


Which is greater, 3 
1. 302 or 320? 320 131 210 is greater than 129 984. 
2. 493 or 496? 49G 
3020 eons O27a 20) 


is greater than 2, so 
Machine A counted more vehicles. 


Working Together 


List from least to greatest. 


4. 234, 243, 146, 25, 143, 184 
45,143, 146,184,234, 243 


Follow the path for each pair of numbers. 


Siar ai Compare the 


Which is greater, 








LESSON ACTIVITY 


Before Using the Pages 


e Briefly review the work of the preceding lesson. Use the 
place-value pocket chart for six-place (or nine-place) 
numerals and numeral cards. For example, show the 
numeral 608 143 and have students read the numeral and 
tell what digit appears in the tens’ place and the ten 
thousands’ place. Also, have them describe the group of 
digits in the thousands’ period. For example, 608 in the 
numeral 608 143 means 608 thousands. Similarly, in the 
ones’ period, 143 means 143 ones. 

Have pairs of students help to show numerals for 
numbers with up to six digits. For example, have one 
student show 26 thousands and another show 70. Then, if 
necessary, ask whether any zeros are needed to complete 
the numeral. Discuss why a 0 is needed in the hundreds’ 
place but not in the hundred thousands’ place. 


T8 


4. or 734 395? 
the left Friirst aor ie aa or 508 377? 
: or(89 AT 2? 


digits digits 





List from 
least to greatest. 


If they are 
not 19 574 


equal equal 195 743 
i is greater? | 








197 430 











@ Have each student write any two six-place numerals so that 
corresponding places of the two numerals are aligned 
vertically. 

213 407 

211 988 
Have one student show her/his example on the board. Ask 
which number is greater and have students explain how 
they determined this. Discuss the advantages of one 
procedure over another. 


Using the Pages 


e Have the students read the problem at the top of page 8 
silently. Ask what information is to be found. Establish that 
it is necessary to compare two numbers. Discuss that the 
comparison takes place in a left-to-right order and have 
students suggest why this is preferable to a right-to-left 
order. Point out that corresponding digits are highlighted by 
red to facilitate the comparison at each step. 

You may wish to point out, also, that the space in a 
numeral separating the ones’ and thousands’ periods 





yj 


LY 


——, 


ia \y 
| A 13. 


Exercises 


1. 69 158 or(69 258) 2.(35 609) or 34 609? 
4.(699 832) or 689 925? 5. 389 502 on 389 503? 
Use >, <, or = to make true statements. 


Example: 321 698 is less than 321 700, so 
321 698 <= 321 700. 


< > 
7. 349 527 O 449 525 8. 18 805 O 18 750 
ne 689. 412 689 412 il: BISSWS ) Sve Wey 


Which is greater, 


List from least to greatest. 





95291510 
12. 900 627 


3. 17 308 or(162 038? 
6.( 247 792) or 247 729? 


529 509 
899 235 


RELATED ACTIVITIES 


e Have students use the letters e and o 
to prepare patterns similar to those in 
Try This for six-digit numerals and 
find the greatest (least) numbers for the 
patterns. 

e If students prepared the digital de- 
vice suggested in Related Activities on 
page T5, they may now work in 
groups of two to four. Each student 
represents a number using her/his 
digital device. The numbers are then 
compared and ordered from least to 








637 985 
637 580 


673058 637 508 
97805 639 850 


even (e) 


OF 2547.6, 8) 1; 








odd (0) 
ey, 6). 7h) 








| List 
14, 


from greatest to least. 


W742 2155 174 156 





71 561 





The greatest number that 
can be shown with digits 





174216 173612 174205 





in this pattern 





oe€o E€0e 








Numbers shown with more than 
six digits also may be compared. 





What are the greatest 
Example: 


7 is greater than 5, so 


13728651 > 13582156. Bab s284 


1. eoe oeo 


3 889 988 
Use >, <, or = PAs 


> 
15. 2753 900 © 2729 300 
16. 148 962 705 e) 184 962 075 


- > 
17. 36 024571 © 34 206 751 10! O10 


5. oe0 e0e 
List from least to greatest. 7 | {| 000 


OOORECe 
ick | WS AOS hss 210 RIS) 
1S 205690 7s See 1392018956 





This time, do not use 
any digit more than 
once in each numeral 
you write. 





IH. 174 216 
174 215 
174 205 
{74 [56 


Bee nree0s 
637 508 
637580 
637985 





ea 3 


is |989 898 





numbers 


that can be shown with 
digits in these patterns? 


What are the least numbers 
that can be shown with 
digits in these patterns? 


Repeat the above exercises. 





173 612 
7I 56l 


639 850 
673 058 


this 
I. 896 745 
3. 869 742 
5. |03 254 6 
7. 135246 


18. 13 201 596 
13 201 956 
13210569 

132569713 


suggests that the numerals can be compared not only by 
individual places, but also by groups (periods). For this 
example, recognizing that 131 is greater than 129 allows us 
to conclude that 131 210 is greater than 129 984. This 
technique is particularly useful for numerals showing more 
than two periods. For nine-digit numerals, for example, the 
three digits showing millions are compared first. The digits 
for thousands are compared next, if necessary, and finally 
the digits for ones may have to be compared. Emphasize 
that each of these steps is similar to comparing two 
three-digit numbers. 

Point out the symbol > in the ‘‘thought cloud”’ and have 
students interpret the sentences. Have a student show the 
symbol < for “‘is less than’’ on the board. 


2.975 864 
4986 742 


12 345 


8.130 457 





=| 


greatest. 

e As an activity for a large group, 
have each of 10 or 12 students write a 
six-digit numeral using six different 
digits from 1 to 9. Have the students 
write their numerals on the board and 
then rewrite them in order. The same 
number may occur more than once. To 
vary the activity, have students use, 
for example, only the digits 3 and 4 to 
form a six-digit numeral. 

elf students are having difficulty 
ordering large numbers, it may be 
helpful to have them work first with 
three-place numerals, and then with 
six-place numerals. 





you may wish to have students use the symbol > to write 
their answers, as shown in the worked example. 


Exercises: Draw attention to the order stated in the instruction 


Try 


for each of Ex. 13-14. Ex. 15-18 extend the ideas of this 
lesson to numbers having from seven to nine digits. 


This: These exercises review the concept of even numbers 
and odd numbers and reinforce the concept of place value. 
Tell the students that since six letters are shown in each 
pattern, six-digit numerals are suggested. Ex. 6 can 
motivate a discussion regarding 0 in a numeral. For 
example, for Ex. 6, the least number is 010 101, but this 
usually is written as the five-digit numeral 10 101. 


Assessment 


Which is greater, 


_~ SSS SS eee ee Oe ee eee 


Working Together: Ex. 1-3 establish the left-to-right order of 


comparison and emphasize the comparison of numbers by 
digits. Discuss Ex. 1 with the students to help them 
understand the sequence indicated by the ‘‘flow chart’’. It 
would be helpful to have a student express the ideas of the 
‘*flow chart’ in her/his own words for the benefit of 
others. This will help students with Ex. 4-7. For Ex. 1-6, 


1. 43 182 or 43 482743 482 
2. 185 253 or 175 532? 185 253 


List from least to greatest. 
3. 14 320, 147 368, 143 023, 143 022 
14 320, 143 022, 143 023, 147 368 
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Pages 10-11 
LESSON OUTCOME 


Round numbers to the nearest 
thousand, ten thousand, or hundred 
thousand 


Rounding 


In a recent school year, each of five 
provinces had about 200 000 students 
in elementary and secondary schools. 





Materials Steuinne 


Number of 
Students 





place-value pocket chart and cards Aine rs 


418 715 





described in Before Using the Pages Se Does 


511 671 





on pages T4 and T 6 (optional) rae 
anitobda 


232 470 





Vocabulary | New Brunswick 


155 819 





round up, round down, round to the Newioundland 


153 576 





nearest Nova Scotia 


198 715 





Ontario 


1974 702 





Prerequisite Skills 


Prince Edward Island 


27 225 





Interpret place value for six-digit Quebec 


1 297 690 





numerals Saskatchewan 





220 979 











Checking Prerequisite Skills 
What does each 3 mean? 


3 4h d + +h 
1. DRS 333° Stead ggytenss 
3 tens 3 hundred thousands 


| 


FE REEAERTER EE REALETEEARA CHEERS ER REL EEE ERE 
er Sar te er en ia er I T T 


Nova Scotia had 198 715 students. 


198 715 


peer 





150 000 





Background 

If students have not already experi- 
enced the concept of rounding whole 
numbers, prepare this lesson carefully. 
Concentrate first on rounding numbers 
less than 1000 to the nearest ten and 
then to the nearest hundred. (You may 


200 thousand ~ 


400uausand = round down to 100 thousand : | 


Saskatchewan had 220 979 students. 


round down to 200 thousand 





round up to 200 thousand ne 200 thousand 


: “498 715 Bee as, an S the oe 5 
: hundred thousand is 200 000. | 


220,979 


EERE PRERRER ER ERE Ff RRERERE ERR ER 





iia T lin 


sansh | 


= on Grete ais 


250 000 
round ue 2 300 thousand 





wish to refer to pages T 14 and T 15 of 
the Teacher’s Edition of Starting 
Points in Mathematics 4.) The activity 
suggested in Before Using the Pages is 
recommended for students who have 
previously encountered the concept of 
rounding numbers, but require a re- 
view of the basic ideas. 


10 


LESSON ACTIVITY 


Before Using the Pages 


e Draw a number line marked into ten equal parts on the board. 
Ask questions and direct the students as suggested below, 
labeling the number line according to their answers. 
Sample answers are given in parentheses. 

30 t 40 

36 

‘‘Name a multiple of ten.’’ (30) 

‘‘Name the next multiple of ten.’’ (40) 

‘‘Name a number between 30 and 40.’’ (36) 

““Is the number closer to 30 or to 40?’’ (40) 

‘*We say that 36 rounded to the nearest ten is 40.” 

‘‘Round 33 to the nearest ten.’’ (30) 

‘‘Is 35 closer to 30 or to 40?”’ 


‘*By agreement, we round 35 up to 40, rather than down 
fH302 


T10 


y | 
“220 979 anced =o Ty ey ce 
» hundred oes is s 200 000. a= 


Nova Scotia and Saskatchewan were two of fhe ie 
provinces that had about 200 000 students each. 





Have the students round each number to the nearest ten. 
48, 148, 3148 12 "8923 O8F2 
Follow a similar sequence to review rounding numbers to 
other given places. 


@ The following activity can prepare the students for focusing on 
the place values necessary for rounding to a given place. 
Say, “‘I am thinking of a number, but I am not going to 
show you all the digits.’ Write 31 _ on the board and ask, 
‘‘Can you round my number to the nearest hundred?’’ 
Replace the | in the tens’ place by a different digit such as 7 
and repeat the question. Discuss why they do not need to 
know the digit that appears in the ones’ place. Extend the 
concept by having the students round 43 _ _, for example, 
to the nearest thousand. 

To lead students toward rounding larger numbers, 
develop examples similar to the following on the board. 


1. Round 362 to the nearest ten. 
Round 362 145 to the nearest ten thousand. 
2. Round 362 to the nearest hundred. 


Round 362 145 to the nearest hundred thousand. 








Working Together 


When rounding to hundreds | tens 


, first check 


the digit in (this place 


ones 


thousands 


hundreds | tens | ones | 


RELATED ACTIVITIES 


e Interesting facts can be taken from 
such books as a World Atlas and the 
Guinness Book of World Records. The 
numbers given in these facts can be 
rounded by the students to a particular 





“ales: 
ea 
aed 


1. When rounding to the nearest 
ten thousand, first check the 
digit in the _?_ place. 


one thousands 
. When rounding to the nearest thousand, 


first check the digit in the _?_ place. 


hundreds 
If the digit you check is 5, 6, 7, 8, or 9, round up. 


If the digit you check is 0, 1, 2, 3, or 4, round down. 


Would you round down or up 
to the nearest hundred thousand? 


3. 482 651 up 4. 549 567 down 5: 27,225 up 


Round to the 


8. nearest ten thousand. 


796 487 
800 000 


7. nearest thousand. 


324 517 
325 000 


Exercises i 


Would you round down or up 
to the nearest ten thousand? 


6. 511 671 down 


9. nearest hundred thousand. 


329 870 
300 000 


place named by you or suggested by 


them. 
e Frequently, events reported in 
newspapers and magazines name 


numbers that have been rounded to a 
particular place. Encourage students to 
find such articles and bring them to 
school for display and discussion. For 
example, discuss the possibilities for 
the exact number which is reported as 
375 000. 

e Exercises similar to the following 
may help students who are having 
difficulty rounding larger numbers. 


Round to the nearest ten. 





ten thousand | hundred thousand 


1. 413 410 24118 180 





420 000 


Ho chu | thousand 
x 


OO 000 


Round to the nearest ten thousand. 





418715 | init cite 


000 330.000 300-000 
232 470 eax) ? 7 


3. 413 thousand 4. 178 000 
YU housand {80 000 





000 160 GOO 200.606 
155 819 ee ? ? 


Round to the nearest ten million. 





200 506G 











154_ 000 
ar) 


[50 OOO 
153 576 ? 


5. 413 million 6. 178 000 000 
410 million 130 000 000 








The number of students for all ten provinces was 
5 191 562. Round this number to the nearest 


7. hundred thousand 8. 
5 200 000 


5. thousand 6. ten thousand 
5 192 000 5 190 000 
Round to the nearest 


million 


5 000 000 





WO Chk 47 | million ten million | hundred million 








9. | 254 859 926 








10. | 839581074 P°9 5 ? 























Using the Pages 


e Draw the students’ attention to the chart on page 10. Have 
them read the numeral that shows the number of students in 
their province and in neighbouring provinces. Ask which 
province had the fewest students and which had the most. 
To review the lesson on pages 8 and 9, you may wish to 
have students list the provinces in order from least to 
greatest number of students. For your province, or any 
province, ask if it is necessary to read the entire numeral to 
have an idea of the number of students. Establish that 
noting just those digits to the left of the ones’ period gives a 
clear idea of the number of students in a province, and 
emphasize this as a practical use of rounded numbers. 
Discuss the number lines shown for rounding the two 
numbers involved. Pay particular attention to the two 
‘‘limits’’ (for example, 100 thousand and 200 thousand for 
the first number line) and to the ‘‘halfway’’ number (for 
example, 150 000). 

Working Together: The task of rounding a number to a given 
place is simplified by concentrating on the digit in the place 
to its immediate right. This concept was hinted at in the 
second activity in Before Using the Pages and is dealt with 


here in Ex. | and 2. Relate the digit 5 in any place value to 
the ‘‘halfway’’ point between two multiples of 10 (100, 
1000, . . .) on the number line. This can help students to 
understand the statements shown for rounding up and 
rounding down. Pay particular attention to Ex. 8 for which 
rounding 796 487 to the nearest ten thousand results in a 
change of digits for the thousands’, ten thousands’, and 
hundred thousands’ places: 796 487 — 800 000. 


Exercises: It is preferable to have the students complete the 
chart column by column rather than row by row, referring 
each time to the original number. That way, they will be 
considering the same place value in each numeral at one 
time. Ex. 8-10 extend the ideas of this lesson to numbers 
requiring seven to nine digits. 


Assessment 
Round to the 


2. nearest hundred thousand. 
395 261400 OOO 


4. nearest ten thousand. 
175 063/80 000 


1. nearest thousand. 
20 49320 000 


3. nearest thousand. 


219 84R20 OOO T11 


Pages 12-13 
LESSON OUTCOME 


Read and write Roman numerals for 
numbers to 2000 


Roman Numerals 


Many motion pictures use Roman numerals 
to show the year in which they were completed. 


There are seven basic Roman numerals. 


LV eR Ca ae 


cle gcc pe! 


I 5 10 50 100 500 1000 


The cartoon was completed in 


M CM LX VII 


Vocabulary 
Roman numerals 


(1000; ‘900) {603 #7: 


1967 


Prerequisite Skills 
Name numbers in terms of other 
numbers, sometimes using addition or 


subtraction 
Working Together 


Checking Prerequisite Skills 
Complete. 


Pig Que 
Pepa ate, 15 i) 
3. {i701=na SOne- 720 BLO uls isl 
4. 110 = _10O + 10 

5. 400 = 500 —- 100 


Choose no more than one numeral from 
each chart to make Roman numerals. 





10. — 1 


Numerals for Numerals for 
multiples of 10 | ti» 2) 
il ON 1=I| 
20 = XX 2= II 
30)= KXX = I 
40 = XL BN) 
50=L 5=V 
60 = LX 6=VI 
TO. = IDK 7=NII 
80 = LXXX 8 = VIII 
JOKE $) = VK 


Numerals for 
multiples of 100 
OO ae 
200 CC 
B00 = CEC 
400 = CD 
500 =D 
600 = DC 
700 = DCC 
SOO DieEEe 
900 = CM 


Numeral for 
one thousand 











Example: 


For 1492, use 

IMI, (CID), XC, ahavel lll 
get MCDXCII. 

SSO MWeeelix 

2 1 SO sD 

5 CHOY TEES 























Ring the thousands, the hundreds, the tens, and the ones. 
Write the standard form for each. 


Examples: (M> CM» (XXX = 1986 M> KOC 


4. (MIDCCOXXNIX) 5. 6. (CXL) 


1339 (405 o40 


= 1094 


’ There is no Roman numeral © 
“for zero, so nothing is i 
‘used to show zero hundreds. .: 





12 to show how the numeral is interpreted. Point out that 
the numerals shown in the ‘“‘thought clouds’’ suggest the 
expanded notation for 1967. Discuss the way of interpret- 
ing 7 as 2 more than 5, 60 as 10 more. than 50, and 900 as 
100 less than 1000. Have students give the significance of 
placing the letter X to the right of L (LX) as opposed to the 
left of L (XL). 


Working Together: Before assigning the exercises, take a few 
moments to discuss the numerals shown in each of the four 
charts. For instance, compare the Roman numerals for 4 
and 6, for 40 and 60, and for 400 and 600. Have students 
who are unfamiliar with Roman numerals represent 
numbers to 99 by selecting a numeral from one chart, or by 
combining two numerals, one from each of the two 


LESSON ACTIVITY 


Before Using the Pages 


@ Determine whether students have encountered Roman numer- 
als before and have them recall what they know about 
them. They may suggest that Roman numerals were used 
long ago and that the system uses capital letters to represent 
numbers. Have a few students write Roman numerals on 
the board, and ask other students which numbers are 
represented. Ask the students whether Roman numerals are 
still in use today. 


Using the Pages 


e@ The worked example provides one instance in which Roman 


T12 


numerals are used today. Draw the students’ attention to the 
photograph on page 13 and, if possible, have them identify 
the movie in which this scene appears (Jungle Book). Point 
out the Roman numeral shown beneath the photograph and 
tell the students that it names the year in which the cartoon 
was completed. Then discuss the example at the top of page ~ 


appropriate charts. Then proceed with the exercises 
provided. Ex. 1-3 deal with writing Roman numerals and 
Ex. 4-6 deal with interpreting Roman numerals. The latter 
skill is usually more demanding since it involves associat- 
ing the letters in correct groupings to obtain thousands, 
hundreds, tens, and ones. Ringing groups of numerals or 





RELATED ACTIVITIES 


e Have students suggest ways that 
help them remember what number is 
represented by each of the seven 
symbols M, D, C, L, X, V, and I. For 
example, the word FIVE contains the 
letter V; the letter X suggests two fives 
( X ) and thus, ten; 100 CENTS have 
the same value as 1 dollar. Perhaps L 
(50) can suggest “‘half’’ the letter C. 
The numerals can be written on a chart 
and displayed for several days. 

e Have students search for examples 
of Roman numerals in use today and 
share their findings. For example, 
Roman numerals appear on clock faces 
and on the introductory pages of some 
books. 

e Some students may want to research 
other numeration systems or even to 


Write the Roman numerals. Write the standard form for each. develop a simple system of their own. 


‘ 1934 : 
PivaAtMOecrl) 26o/ODCEXK Vl 11) MECXXXIV’” 12. DCOXXVI72G e Have students write the following 


oy 4. 1490MCDXC_ 13. LIX 59 14. MCDXL \440 number sequence using Roman nu- 
BLOSSMILEX XXX Gao SMEM MV. st5. MEX [O68 16. CMXCIX aqa merals. 

30a CK eet SOF ofl X 17. MCCCVIH|30778. MIV |OOU 11s 228333 nie. 999 

. 1802MDCCClI) 10. 943 CMXLII| 19. MX \O10 20. MDCCCLXXXVII/333 e Facts similar to those in Ex. 27 and 
28 may be researched by students and 
written as exercises for other students 


© MCMLXVI! Walt Disney Productions 


Exercises 


Copy each sentence. Replace numerals in standard form with 


Roman numerals. Replace Roman numerals with the standard form. 
The television show was made in 196. to complete. 


21. The movie was 22. The television show é 
completed in 1979. was made in MCMLXIV. ® Roman numerals on a number line 


h \ i + {Qu 
23. The book was printed 3ae oe pies Cewene e can help students understand, for 


in either 1899 or 1900. : dated MCD Way ae 8 ds ee example, that 400 is 100 less than 500 
25. Leonardo da Vinci painted 36° fhe" cornerstone on the. 2 0" and that 600 is 100 more than 500. 


Mona Lisa about 1503. building shawled MCMLX, 4 476 
i . 
. The newspaper was first Bee. ieee “by arr ts 
published in 1884. emperor until CDLXXVI. Cc Cc CCC CD D DC DCC 


The movie was completed in MCMLXX1X 

. The book was printed in either MDCCCXCIX or MCM. 
Leonardo da Vinci painted Mona Lisa about MDIII. 
The newspaper was first published in MOCCCLXXXIV, 





referring to the charts provided may make it easier for the 
students to complete the exercises. Use other similar 
exercises as required. 

Exercises: Students will quickly realize the advantages of the 
base-ten numeration system and the disadvantages of the 
Roman system. Some may need to refer to the charts shown 
on page 12. Others may be encouraged to refer to the seven 
basic numerals shown at the top of page 12. The latter 
method indirectly promotes memorization of the basic 
numerals. 


Assessment 
Write the Roman numerals. 
PE SOpeeOe Vil 2.302 EC Ell 3. 690 DCXKC 


Write the standard form for each. 
4. XIX \9 5. LVI SG 6. MCCXXIV |224 





nn 


Page 14 


OBJECTIVE 
Find the information needed to solve a Finding the Information Neeaed 
problem Stuart wanted to know the number of true alarms and 
the number of false alarms received by the Fire Department. 
Background 


Page 14 is the first of the special 
problem-solving pages in this book. 
See page xv for comments on the 
approach to problem solving in Start- 
ing Points in Mathematics. 


RELATED ACTIVITIES 


e Some students may like to write an 
example of a problem that they en- 
countered outside of school and had to 
solve by finding the necessary infor- 
mation. They should also explain how 
they obtained the information. The He called the Fire Department to find out. 
examples may be displayed and shared : 
with the other students. 





How would you get this information? 


1. the number of kilometres . the leading batter for 
of highways in Canada the Montreal Expos 


. the distance you plan to . the distance you traveled 
travel on a vacation trip on a vacation trip 


. the number of families . the price of a bicycle 
named Smith in your town that you could afford 


7. the current Top Ten records . the current best-selling book 
9. the number of leaves on a tree . how high you can fly a kite 


. the year that Captain Cook 12. the number of cars that pass 
landed on the Pacific Coast your school in each direction 


% 13. how much money you will 
PROBLEM need for the a Agee 
SOLVING 


Answers will vary. 





LESSON ACTIVITY e You may wish to have each student choose five or six 
exercises which interest her/him. However, all the students 
Using the Page would benefit from a discussion of the answers suggested 


for each exercise. 

If a few exercises present particular difficulty, return to 
them after several days to enable students to consider them 
at greater length. 


@ Of the many strategies that help us solve problems, one that 
occurs frequently is the need to obtain information from 
another source. For example, we may ask a particular 
person, research the information in a book, or conduct a 
survey. The exercises in this lesson encourage students to 
consider where or from whom the necessary information 
might be obtained. A discussion of how to obtain such 
information might begin this lesson and lead into the 
example shown at the top of page 14. Note that the students 
are not required to find the necessary information but only 
to indicate the source or means for obtaining it. There 
usually is, of course, more than one way of obtaining the 
information needed. 


T14 


Checking Up 


Think of a place-value chart to help you 
tell what the 7 means in each numeral. 


1. 407 038 2. 44702 


7 thousands 7 hundreds 
Complete 


38 
5. 38000 = 

301 
6. 301 592 = 
7. 69 005 882 = 


3081529 


thousand 
qa 
thousand 


million thousand 


Write each in expanded form. 


8. 30 200 9. 806 010 


30 000 + 200 800 000+6000 +10 
Write each in standard form. 


11. 38 thousand 395 38 395 


13. four hundred nine thousand 409000 14. sixty-five thousand 


4. 572 681 920 
7 hundred thousands 7 ten millions 


10. 14095 370 
(0 000 000 + 4 000+90 000 
+5000 +300+ 70 


12. 324 thousand 58 324058 


Page 15 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e@ Many students benefit from reading 
numerals aloud. Have them read the 
numerals in Ex. 1-4, 8-10, and 24-35. 
Others may benefit by showing these 
numerals on an abacus. 

@ The digital device suggested in 
Related Activities on page T5 can be 


Iwemnu ne led G5 200 helpful for students having difficulty 


15. 
16. 
18. 


2 hundred thousands 5 ten thousands 2 thousands 890 907 035 
300 000 + 80000 + 200 + 6 380 206 17. 5000 000 + 70000 + 3000 + 205073020 
eight hundred ninety million nine hundred seven thousand thirty-five Q52 000 


with rounding numbers. For example, 
to round 203 157 to the nearest 
hundred, 





19. 6 hundred millions 7 millions 8 ten thousands 3 thousands 5 hundreds 607 083 500 


20. LXXXIX 89 21. CDLXXIII 473 22. MCMXL !940 3923. 


Use >, <, or = to make true statements. 


3 
24, 268739 © 268 439 
26. 21085 © 20805 


25. 684597 © 68459 
27. 64356 895 © 64 365 598 


List from least to greatest. 


List from greatest to least. 


they can manipulate the 
loops for hundreds, tens, and ones. 
The loops are turned forward to show 
200, thereby rounding the number up 
7 to 203 200. In contrast, to round 
203 147 to the nearest hundred, the 
loops for tens and ones (not hundreds) 
are turned back to show 00, thereby 


MCXCIV 1194 








a4 753 
2a4 375 29. 
224 537 
342 357 


807 085 
807 580 


28. | 24753 224 537 
224 375 242 357 








807 028 
89 250 


807 580 
807 085 
807 028 

89 250 


rounding the number down to 
203 100. Also, the devices can help to 











Round to the 

30. nearest thousand. 31. 
519 800 520 000 

32. nearest hundred thousand. 
349 625 300000 


34. nearest ten million. 
25 084 311 30000 000 


33. nearest million. 
12 903 257 


107 399 841 





Related 
Skills Exercises Pages 


Interpret place value in numerals T4-T5 
T6-T7 
T4-T5 
T6-T7 
T4-T5 
T6-T7 
T4-T5 
T6-T7 
m2 Tats 
T8-T9 

T8-T9 

T10-T11 















Read standard numerals 





Write numerals in expanded form 






Write numerals in standard form 














Compare numbers 
Order numbers 
Round numbers 






nearest ten thousand. 
376 358 380 000 


emphasize that to round a number to a 
given place, it is necessary to consider 
only the digit in the place to the 


immediate right of the given place. 
13 000 000 


35. nearest hundred million. 


100 000 000 


15 


Comments 


The chart showing the skill for each exercise on this page is 
helpful in locating an area of difficulty. Note that Ex. 4, 7, 10, 
17-19, 27, 33-35 involve numbers having more than six digits. 

Some students may have difficulty placing zeros in the 
numerals for Ex. 12-15. Working with an abacus, a place-value 
chart, or the place-value pocket chart described in Before Using 
the Pages on pages T4 and T6 may be helpful. 

Determine whether errors in Ex. 24-27 are related to actual 
comparison of numbers or to poor recall of the symbols 
< and >. 

Some students may have poor recall of the seven basic Roman 
numerals shown on page 12. You may decide to provide them 
with the basic numerals and test only their ability to interpret the 
Roman numerals in Ex. 20-23. 
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Unit 2 Overview 


Addition and Subtraction 


This unit begins with a review of the basic addition facts and 
of addition of whole numbers having up to four digits. The 
process is extended to numbers with five and six digits and to 
addition of three or four numbers. Basic subtraction facts and 
subtraction with and without regrouping are reviewed and the 
process is extended to numbers with five and six digits. Special 
attention is given to subtraction with zeros in the minuends. 
Rounding numbers to thousands and to ten thousands is applied 
in estimating sums and differences. Addition is presented as a 
means of checking the accuracy of work in subtraction. A lesson 
is presented on the use of calculators, with the emphasis on 
determining which operation to use and which keys to press. The 
problem-solving skill in the last lesson of this unit is related to 
real life in suggesting that a number of different factors affect the 
solutions to problems. 


Prerequisite Skills 


® complete basic addition and subtraction facts 

@ interpret place value for numerals with up to six digits 

@ demonstrate competence in lining up numbers in vertical form 
for addition and subtraction 

@ regroup for numbers to 9999 

® compare two numbers 


Unit Outcomes 


© complete the basic addition facts 

@ add two numbers with no regrouping, addends with up to six 
digits 

e@ add numbers with one, two, or three regroupings, addends 
with three or four digits 

@ add two or more numbers with regrouping, sums with up to 
six digits 

® round two or more addends and add to estimate the sum, then 
compare the estimate of the sum with the exact sum 

® write the family of addition and subtraction facts for a given 
set of numbers 

© subtract numbers with no regrouping, minuends with up to 
five digits 

® use addition to check subtraction 

@ subtract numbers with one, two, or three regroupings, 
minuends with four or five digits 

© subtract with regrouping for zero in one or more places in the 
minuend, minuends with up to five digits 

® solve word problems using addition or subtraction 

© round the minuend and the subtrahend and subtract to estimate 
the difference, then compare the estimate of the difference 
with the exact difference 

@ relate additive and subtractive situations to the use of 
the [+] and [=] keys on a calculator 

e identify different situations that affect answers to problems 


Background 


The most basic operation with numbers is addition and the 
other three, subtraction, multiplication, and division, can all be 
derived from it directly or inversely. The total number in two or 
more groups can be found by counting, but a more advanced and 





speedier method is addition. Speed and accuracy in addition are 
dependent upon competence in the basic facts. 

The basic addition facts are those which have two one-digit 
addends, such as in the facts 6+0=6, 5+1=6, 
7 + 8 = 15, and 9 + 9 = 18. Using the ten digits 0 to 9 in 
both positions for addends produces a set of 100 addition facts. 
Of these, 10 are ‘‘doubles’’, such as 2 + 2 = 4, and the other 
90 facts may be reduced to 45 basic relationships through the 
commutative property of addition. Because of this property, the 
order of two addends may be changed without affecting their 
sum. So, for every two facts in which the addends are different, 
only one basic relationship needs to be known, as in 
6 + 5 = ll and5 + 6 = 11. This set of 55 basic facts may be 
reduced still further to a set of 45 if one rule for zero as an 
addend is applied; namely, the sum of any number and zero is 
that number. Mastery of these 45 basic addition facts and the 
rule for zero is essential. 

The inverse relationship between addition and subtraction, by 
which one operation “‘undoes’’ the other, permits the same set 
of basic facts to be used in both operations. For example, the 
basic subtraction facts 11 — 4 = 7 and 11 — 7 = 4 are derived 
from the basic addition fact 7 + 4 = 11 and its commuted fact 
4 + 7 = 11. Sets of four facts for unequal addends, and two 
facts for equal addends, are called ‘‘families’’ of facts. 
Efficiency and accuracy are realized if families of basic facts are 
learned and mastered. 

The four basic operations with numbers are binary; that is, 
only two numbers can be combined at any one time and with one 
unique result. In addition the result is called the swum, and in 
subtraction it is called the difference. If three or more numbers 
are involved in one or more operations, two combine to form a 
new number which is then combined with another number, and 
so on, until all the numbers have been used in the operation(s). 
In addition, three or more addends may be considered in any 
order with no effect on their sum. This associative property of 
addition is particularly useful in checking the accuracy of 
column addition by adding in opposite directions. 

The commutative and associative properties do not apply in 
subtraction. Because of the inverse relationship between 
subtraction and addition, addition may be used to check 
accuracy in subtraction, as shown. 


7603 5625 
- 1978 E978 

5625 7603 

The inverse relationship is used in one of the Try This features 
in the unit. An easy way to find the sum of 328 and 497, for 
example, is to add 3 to 497 to give 500 and then to subtract 3 
from the sum of 328 and 500. Briefly, if extra is added, the same 
amount must be subtracted from the sum. Similarly, for 
412 — 99, subtract 100 and add | to the difference. Again, if 
extra is subtracted, the same amount must be added to the 
difference. 

Regrouping is essentially the same skill in addition and in 
subtraction. The inverse relationship is again apparent, for in 
addition the regrouping proceeds from a lesser to a greater place 
value, and in subtraction, from a greater to a lesser place value. 
In subtraction the regrouping always involves a change from one 
unit of a value to ten of a lesser value, but in addition the 
regrouping may involve two, three, or more greater values. In 
the example shown, the sum of the ones is 32 (regrouped as 3 














tens 2 ones), the sum of the tens is 25 (regrouped 





as 2 hundreds 5 tens), and the sum of the hundreds 23 

is 13 (regrouped as | thousand 3 hundreds). Note 479 
that partial sums are encountered and these become 258 
unseen addends. Extensions of basic addition facts 346 
are frequently required. Both of these features + 269 
contribute to difficulties in addition and deserve 1352 


special attention. For example, adding downward 

for the ones gives 9+ 8 = 17, 17+ 6= 23, and then 
23 + 9 = 32. The unseen addends are 17 and 23; 17 + 6 = 23 
and 23 + 9 = 32 are extensions of the basic facts 7 + 6 = 13 
and 3 + 9 = 12, respectively. It is important that students have 
facility in thinking of unseen addends and in using extensions in 
column addition. 

Subtraction from minuends with zeros often presents consid- 
erable difficulty. Difficulties can be minimized by reducing the 
number of steps. Specific teaching techniques are offered in the 
Teaching Strategies and in the suggestions for teaching pages 32 
and 33. It should be noted that a numeral can be interpreted in a 
variety of ways. For example, a three-place numeral such as 245 
shows hundreds, tens, and ones, and may be interpreted as 2 
hundreds 4 tens 5 ones, as 24 tens 5 ones, or as 245 ones. 
Similarly, a number such as 30 000 may be interpreted in the 
following ways. 


[3] 0 000 3 ten thousands 
000 30 thousands 
[30 0]00 300 hundreds 

[30 00]0 3 000 tens 

30 000 ones 


In the subtraction of 17 695 from 30 000 it is immediately 
apparent that regrouping must take place. To subtract ones, a ten 
must be regrouped as 10 ones. If the minuend 30 000 is 
interpreted as 3000 tens, the regrouping can occur in one step, 
changing it to 2999 tens 10 ones (A). With older teaching 
methods regrouping usually proceeded one step at a time in a 
much more complex way (B). Flexible interpretation of numbers 
can lead to efficiency, especially in subtraction with zeros in the 
minuend. 








9°99 
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The first of seven lessons on the use of a calculator is 
presented in this unit. Exercises which appear on each such page 
may be completed without using a calculator, but the benefits of 
using a calculator should not be overlooked. (See the comments 
about the use of calculators on page xv.) 

Solving problems requires, besides computational skills, an 
ability to identify whether the relationships are additive, 
subtractive, multiplicative, or divisive. Although a calculator 
can compute rapidly, it cannot choose the operations. Additive 
situations are relatively easy to spot because the operation is 
performed only for the purpose of finding the total number when 
two or more groups are combined. On the other hand, 
subtraction may be used for several purposes: to find how many 
are left, to find how many are gone, to find which group is larger 
(smaller), and to find how many more are needed. Of the first 
two, which may be referred to as ‘‘separations’’, the ‘*how 
many left’’ is the more common, although the removal of a 
subset is involved in both. The third type of subtractive situation 
compares two groups or two numbers. In this type there is no 


separation; two sets are matched to see which has more (fewer) 
members and two numbers are treated by subtraction to find 
their difference. The fourth type of subtractive situation is 
actually an incomplete additive situation for which the inverse 
operation of subtraction is used to find the unknown addend. 
Students need many experiences with all of these subtractive 
relationships in order to use subtraction effectively in solving 
such problems. 


Teaching Strategies 


Before commencing Unit 2 it is suggested that a survey be 
taken of students’ abilities in addition and subtraction, using 
numbers with up to four digits, with zeros in the addends and the 
minuends, and with some regrouping in the two operations. 
Analysis of the results will indicate areas of strength and 
weakness which should be considered in planning the lessons. 
Students with similar needs should be taught as one group with 
materials and methods selected accordingly. Restructuring of the 
groups should occur from time to time as individual students 
indicate changes in their needs. 

Place-value charts should be used in many of the lessons to 
bring meaning to the operations with larger numbers, especially 
when the regrouping of sums or minuends is required. Models of 
ones, tens, and hundreds are also useful aids for teaching and 
learning, but can become rather cumbersome for five-place and 
six-place numerals. Sets of colored cards with place values 
written on them, similar to money in the game of Monopoly, 
may be used effectively. Whenever it is necessary, a card of one 
denomination may be exchanged for 10 cards of a lesser value, 
and vice versa. 

Regroupings of sums and minuends are shown on the 
students’ pages to ensure meaningful development of skills. 
Students should continue to show regroupings in their written 
work as long as they need to, but as they gain confidence they 
should be encouraged to do as much work as possible by merely 
thinking of the regroupings. 

If there is a limited number of calculators, present the lesson 
on pages 38 and 39 relatively early in the unit to enable each 
student to use a calculator. If students work in pairs for some of 
the Related Activities suggested for pages T 33, T 36, and T 37, 
calculators may be used to check the results. 


Materials 


stopwatches or watches with second hands (optional) 
four-place abacus 

models for thousands, hundreds, tens, and ones 

map of Canada (optional) 

a copy of page T 391 for each student (optional) 

a blank sheet of paper for each student 

calculators (optional) 


Vocabulary 
addition, add 
addend, sum 
basic addition fact 
vertical form 


basic subtraction fact 
kilometres, km 

metres, m 

names of the ten provinces of 


regroup Canada and their abbreviations 
estimate palindrome 

family cross-number puzzle 

related calculator 

subtraction, subtract digit display 

difference keys 
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Page 16 
LESSON OUTCOME 2 ADDITION 
AND SUBTRACTION 


Complete the basic addition facts 
Basic Addition Facts 


Materials There had been 8 members of the 
a copy of the ten-by-ten grid on page Dionne family until May 28, 1934 
T391 for each student (optional), WhERTE: Deby Gls ue aaaiey 
stopwatches or watches with second ae addend 


hands (optional) 8+5=13 —_5**saddend: 
13° ‘sum: 


Then there were 13 
in the Dionne family 


Vocabulary 
addition, add, addend, sum, basic 
addition fact 


Exercises wea are ata ee 
RELATED ACTIVITIES , Have someone time you for some rows. ; 
: : Write the six sums .. Which row can you do the fastest? 
e Provide students with number for each row. ms obi candylpa nla Beret ents ta 


wheels and tables prepared from 
copies of page T 390, to practice basic 
addition facts. 








Sead pet 345.8 2+74q 1449 242 


3+914.34+4.4.8% 29 eee 7+7\ 
7+1 1+1 


Te Sia Se7\ iq 6 61: 


Bee 6+61| 5+7i\g 5444 5+819 5+5) 
+ q 


rag ort REV ie me ae 6+ 918 8+ 8l¢ 

















4+0 0+77 3404 9404 O+64 O+0C 


g+817 7407] 448id +34 34 8+eil 444 


0434 1+34 1+5q 4+5q 4+919 949) 


esd ait evsid 1+8q eraid avs 


| eee eee 








i 
72, 
3: 
4. 
5. 
6. 
7. 
8. 
Sh. 
0. 





—_ 








© Copies of the addition table on page 11. 12. 13. 14. 15. 16. 

T380 may be used by students who bes PEGs ad cae. 

have poor recall of basic addition Try the additions again. Which could you list faster, the * 

facts. If students work in pairs, one This time, list the sums sums for a row or for a column? : 
F ‘ for each column. foe Bee ial 

student can name pairs of addends and 

the other can name the sum. If the sum 16 


is correct, the squares for that sum are 
colored. 





LESSON ACTIVITY e Since the students are to write the sums for each row and for 
each column, each addition is performed twice. There is no 

Using the Page need to copy the addends. (You may wish to have the 

e Begin with a discussion of the photograph. Ask how many students write their answers on copies of page T 391.) Note 
babies there are and, if you wish, introduce the word that there are patterns for some of the rows and columns, 
quintuplets. Have the students read the introductory and these can help students to complete the facts quickly. 
statement silently and then ask for the date of birth of the For example, the commutative (order) property of addition 
five baby girls. Ask how many members there were in the is illustrated in Ex. 12 and it would be beneficial to have 
Dionne family after the quintuplets were born. Ask what students express this property in their own words, after the 
numbers were used and what operation was performed to exercises are completed. Ex. 7 illustrates that zero as an 
obtain the answer. Point out the two forms, horizontal and addend does not affect the sum. Discuss the patterns for 
vertical, for recording the addition, and review the terms other rows and columns. 
addend and sum. Assessment 

Exercises: Have the students study the exercises. Ask, ‘“How Add. 


many addends are there in each exercise?’’ ‘*What number 1 ted eee , eee P| 3. acess Ase ral 
is the greatest addend?’’ Establish that an addition fact that 


involves just two addends, each of which is not greater than StS: lie I G65 71S Tree |B Sind ton 4 


nine, names a basic addition fact. Ask whether Ba) 10. 2 11. 8 12. 9 
9+3+4= 16 and 12 + 3 = 15 name basic addition i 9 0 6 
facts and have students give reasons for their answers. 10 im 8 15 


T18 
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Page 17 
LESSON OUTCOME 


Add two numbers with no regrouping, 
addends with up to six digits 


Addition with No Regrouping 


113.036 people were living in 
Halifax in 1976. Across the 
harbor, 64 452 people were 














living in Dartmouth. How many eee 4 Materials 
people were living in both cities ? hs Re? hen ini abacus (optional) 
Add 113 036 Pits | Vocabulary 
and 64 452. a aan sl ete vertical form 
3 Eaee 3 Se a Lo To 
pees 3 Prerequisite Skills 
Soe hot adeaas a eee Complete basic addition facts, sums to 
Paria tion 644 9; interpret place value for numerals 
er ew, with up to six digits 
/ Then use basic addition facts Ss 
“place by place to find the sum. Checking Prerequisite Skills 
mgt Add. 
Add ones. 1 TOG mah 12. how 32010 304,93 
Add tens. 
Add hundreds. : : : 
What does each 4 mean? 
te 13 5. 24 365 6. 423 809 
Si) DRE ates 6 4 U+housands 4 hundred thousands 
Add hundred thousands. 
I ERy: 
177 488 people were living in Halifax and Dartmouth RELATED ACTIVITIES 
e For further practice, you may wish 
Exercises to have students complete Ex. 1-5 on 
Zee page 332. 
e Some students may require practice 
‘ 4. 15911 5. 144 421 in reading numerals with up to six 
Ba sooo! G ee digits. Work with them in small 
.38+51 84 7. 707 +181 838 8. 5235 +2064 7299 groups, having them read the numerals 
- 26381 +1608 27989 10. 27531+30131 57662 11. 2152+11 402 I3 55uU for Ex. 1-11 aloud. 
e Have students demonstrate several 
7 of the exercises in this lesson on an 
abacus. 

LESSON ACTIVITY demonstrate the addition on an abacus. If possible, have 

students explain the meaning of ‘‘no regrouping’’ at the top 

Using the Page of the page. 

e Have the students read the word problem at the top of the page Exercises: Note that if each addend in an exercise has not more 
silently. Refer them to the photograph and discuss the fact than four digits, a space between the hundreds’ place and 
that the two cities are situated on opposite sides of a harbor. the thousands’ place is not required (Ex. 3 and 8, for 
Some students may be able to name another pair of cities example). Have the students check their additions in one or 
that are similarly situated, for example, Vancouver and both of the ways suggested in Using the Page. 

North Vancouver. Ask what operation is required to find 
sa age mi Assessment 

how many people were living in both cities. Have students 
read the addends aloud and state the number of digits in Add. 
each. Discuss the implications of not lining up the digits 1. 4315 2asiai los 
place by place in vertical form. Review that the addition is 2063 133825 
completed in a right-to-left order and have the students note 6378 335 974 
that basic addition facts are applied in each place. Remind Zen V7) 382 4. 50 635 + 312 334 
the students that a space is left between the hundreds’ and Qa 7ua 362A ACA 
the thousands’ places. Have a student read the concluding 
statement. 

Have one group of students check the addition by 
changing the order of the addends. Another group may 

T19 


Pages 18-19 
LESSON OUTCOME 


Add numbers with one, two, or three 
regroupings, addends with three or 
four digits; solve related problems 


Materials 


Adding Four-Digit Numbers with Regrouping 


1965 km (kilometres) of the 
Alaska Highway are in Canada. 
486 km are in the United States. 
How long is the Alaska Highway? 


Add 1965 and 486. 


a four-place abacus or models for 

thousands, hundreds, tens, and ones 
in vertical form. 

Vocabulary 

regroup, kilometres, km 

Add ones. 

Regroup 

11 ones as 

1 ten, 1 one. 


Prerequisite Skills 

Complete the basic addition facts; 
demonstrate competence in lining up 
addends in vertical form for addition; 
interpret place value for numerals with 
up to four digits; regroup for numbers 
to 9999 


Add tens. 
Regroup 
15 tens as 


1 hundred, 5 tens. 


Checking Prerequisite Skills 


Add. 
Add hundreds. 


4 9 4.64+8 \|4 14 hundreds as 
{3 lo 1 thousand, 4 hundreds. 


Show the addends in vertical form with 
their places lined up. 


5. 145 + 2311 I45 6: 2217 3420 
Adsl aal7 


Add thousands. 





What does eee digit Ree in 
ousan 
7. 1603? & hundreds 


Complete. Otens 5 ones 


Samiv/atenss— | hundred 
oe etens 


9. 1 thousand 13 hundreds = 
2__ thousands _3 _ hundreds 
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LESSON ACTIVITY 


Before Using the Pages 


@ Write the exercise 1436 + 2140 in vertical form on the board. 
Have students use an abacus (or models of thousands, 
hundreds, tens, and ones) to demonstrate the addition. 
Review that in addition the ones are added first, then the 
tens, hundreds, and thousands are added in turn. Have a 
student read the sum shown on the abacus. 

Write the exercise 1436 + 2847 in vertical form on the 
board. Have the students observe that one addend is the 
same as in the preceding exercise, but the other addend is 
different. Have them demonstrate the addition on an 
abacus, explaining each step of the procedure. Discuss the 
need to regroup in some places and not in others. Have 
students explain how they recognize whether regrouping 
will be required. Summarize by noting that 10 ones equal 1 
ten, 10 tens equal 1 hundred, and 10 hundreds equal 1 
thousand. You may wish to write the addition in a 
place-value chart on the board. 
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Show the addends 


Working Together 


Add by following the steps. 
1. 


Add ones and regroup. 
Add tens, 
Add hundreds and regroup. 
Add thousands. 








3 PAORNS: 3. 3508 
4655 
38163 

. 3987 + 2835 6822 

. 2296 + 5763 8059 


. 379+ 2389 A768 


The Alaska Highway is 2451 km long. 











Using the Pages 


e Begin with a discussion of the map shown at the top of pages 
18 and 19. Have the students trace the red paths 
representing the boundaries between Canada and the United 
States. Have them point to Fairbanks and Dawson Creek 
and describe the location of each city. Have them name and 
trace the highway that joins these two cities. Ask whether 
the greater part of the highway runs through Canada or 
through the United States. Have them describe the location 
of Lloydminster. (It is on the boundary between Alberta 
and Saskatchewan. ) 


e The worked example reviews the steps in the algorithm 
(arrangement of numerals in vertical form) for addition 
with regrouping. Each step is highlighted in red. Have a 











RELATED ACTIVITIES 


e Students may use models or an 
iin’ NM, Q Pre abacus to demonstrate some of the 
td a addition exercises on page 19. 
NORTHWEST TERRITORIES : “ " e Provide students with exercises that 
contain errors. (Examples may be 
compiled from the students’ work.) 
QUEBEC Have them identify and correct the 
errors as shown. 


HUDSON 


1 1 l 

\ MANITOBA { 3 6/4 \2 3642 
re i stat lal A Wool. shad, ti ale dis Lord 

i lin Flon ; : ho foe a a em ee 

| ALBERTA | : : way raalen 5 0l6)9 5059 
% \ \ Re e For further practice with basic addi- 


Lloydminster # 
: 
5 tion facts, provide students with copies 


| SASKATCHEWAN\, yt A a fe of page T391. Have them write the 
numbers 0 to 9 in any order as addends 
in the top row and the left column. 
Have them complete the table by 
writing the sums. 


L 
BAlTISHis os 
COLUMBIA 4 
LIMITED STATES, OF AMERICA \ 





Exercises 


Add. Solve. 


1. 3467 5 AS? 19. Canada’s border with Alaska 
5928 1494 is 2478 km long. Canada’s 
9395 5816 border with the rest of the 

. 6048 5 eT! United States is 6416 km long. 
Ay 384 How long is Canada’s border 
8019 561 | with the United States? 3394 km 


. 6294 - 5930 . 5715 people lived in 
3536 3491 Lloydminster, Alberta in 1976. 
9830 - 94 ’ 
4432 people fived in 
; es : ae Lloydminster, Saskatchewan. How 
lS) SYOL -210 147 
SET] saE6 many people eee p Lloydminster / 4 
9. 5397 + 2857 . 3097 + 989 ee a rea: 


11. 621 + 6624 - 1644 + 2948 Flin Flon, Saskatchewan in 19776. 
8033 people lived in 


13. 4937 + 273 . 3587 + 1441 Flin Flon, Manitoba. How many 
15. 4016 + 2656 O0S 373626 people lived in Flin Flon? 343! 


Wis UA AGS SHG) SoolsGaioesS 
Sl, eles: IQ 5. 6682 
10. 4O@E \3 16. 4329 
I}. 7QU5 I4 17 9344 

13. 7690 








student read the word problem at the top of page 18. Exercises: Remind the students to write the addends in vertical 
Discuss the fact that the solution involves addition, in order form for Ex. 9-18 and a concluding statement for Ex. 
to find the number of kilometres in the Alaska Highway. 19-21. 

Question the students as you lead them through the steps of 

the solution. Ask, for example, “‘How does writing the Assessment 

addends in vertical form help in the addition?’’ ‘‘With Add. 

which place does the addition begin?’’ ‘‘ What is the sum of 1. 4826 2. 1234 + 5678 GAlQ 

the ones?’’ ‘‘Why is a small 1 shown above the 6 in the 538 3. 3647 + 353 YUOOO 

tens’ place?’’ Emphasize the right-to-left order of adding S34 

and regrouping. It may not be necessary for some students Solve. 


to write the numerals to indicate the regrouping. Discuss 
this with them, and then have a student read the concluding 
statement at the bottom of the page. 


Working Together: Ex. 1 emphasizes the right-to-left order of 
adding and regrouping, where necessary. The four brief 
statements provided for Ex. 1 can be adapted to describe 
the additions for the remaining exercises. You may find it 
beneficial to have students provide similar statements in an 
oral discussion of these exercises. 


4. The distance from Thunder Bay to Regina is 1277 km. 
The distance from Regina to Vancouver is 1809 km. 
How far is it from Thunder Bay to Vancouver? 3086 km 
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Pages 20-21 
LESSON OUTCOME 


Add two or more numbers with re- 
grouping, sums with up to six digits 


Materials 
abacus (optional), map of Canada 
(optional) 


Vocabulary 
names of the ten provinces of Canada 
and their abbreviations 


Prerequisite Skills 
Add more than two one-digit numbers; 


add two numbers with regrouping, 
sums to 9999 


Addition with Regrouping 


More than 137 000 people became Canadia 
citizens in 1976. Of these, 38 061 had 
been citizens of the United Kingdom 

and 58 458 had been citizens of other 
countries in Europe. How many people 
from Europe became Canadian citizens? 


Add 38 061 and 58 458. 


Add ones, tens, 
and hundreds. 


Remember.: 
» to regroup“. 
“swhen needed. : 


Then, add 
thousands and 
ten thousands. 


Checking Prerequisite Skills 
Add. 


1. 


~ 


~ 


7) 
ADU YIAA 
a 
WJoorndqvo aw 


+B) 
9 


5. 1485 6. 3389 


796 1615 
aAasl 5004 


“You can add 38 061," 
‘, 58 458, and 40 988, or. 


In that same year, 40 988 people from other countries 
of the world became Canadian citizens. How many 
people became Canadian citizens? 


»= you can add 40 988 to the *: 


1 


137507 people became Canadian citizens in 1976. 


20 


LESSON ACTIVITY 


Before Using the Pages 


e Prepare a place-value chart for six-digit numerals on the 
board. Name a number, for example, seventy-five thousand 
two hundred eighty-six. Have a student write the standard 
numeral on the board. Have another student write the digits 
in the place-value chart. Repeat the procedure for another 
number, for example, three hundred twenty-seven thousand 
six hundred thirty-five. 


hundreds | tens | ones|hundreds | tens | ones 
thousands 


75 286 1 2] 2 8 6 
327 635 ae) Z 1 6 5) ) 


Guide the students in finding the sum of the two 
numbers, adding place by place from right to left. Have 
students suggest the regrouping that is required in the 
addition process. For example, the sum of the thousands is 
12 thousands and this is regrouped as 1 ten thousand 2 
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thousands. You may wish to demonstrate the addition on an 
abacus. 


Using the Pages 


@ Read the first sentence of the word problem at the top of page 
20 and explain the meaning of the word citizens. Students 
or parents of students in your class may have been born in 
another country and now live in Canada. Ask students who 
are able to relate to the photograph shown to describe the 
procedure for taking the oath of citizenship. 

Read the rest of the word problem and discuss why the 
solution can be found by addition. Have students explain 
the steps of adding and regrouping, and then read the 
concluding statement about people from Europe who 
became Canadian citizens. Continue with the next stage of 
the worked example and discuss the two approaches shown 
for finding the sum. For the exercise with three addends, 
have students perform the addition aloud to explain each 
digit of the sum. 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete selected 
exercises from Ex. 6-26 on page 332. 
ie e In addition of more than two num- 
bers, it is helpful to find number pairs 
Reems and vecrous, having a sum of 10. For example, 
Rene enetand regroup. Pt ban eee Mer cone GET 93 + 4 + We Scan the 
Add hundreds and regroup. Add tens and regroup. computed mentally by adding in the 
Add thousands and regroup. Add hundreds and regroup. following order. 
Add ten thousands. Add _ thousands. (6+ 4)+(7+3)+(94+ 1) +5 
Add. Prepare several similar exercises and 
3. 70 935 4. 21743 5. 83457 + 12568 96025 encontag gig: students fo add) by 
25 437 43 962 6. 9135 + 17648 +6278 33 06l finding combinations for 10. This 
96 37a 64 531 approach can then be applied in any 
130 256 column for the addition of more than 
two numbers. 
e Practice with extensions of basic 


Working Together 


Add by following the steps. 





Exercises 



































12.445 2. 66 357 This chart shows the number of addition facts can improve per- 
15 684 53 926 immigrants in each province formance in column addition of more 
38 129 120 283 who became citizens in 1976. than two numbers. Students need to 

i = ag =f e a Alta. 8 260 NS. 1143 see that knowing the basic fact 
33615 132015 ne 22 290 | Ont. 78724 9 + 4 = 13, for instance, can help in 

19064 6. 7352 Man. 3953 | PEL. 91 finding the following sums. 

2379 24 378 N.B. 493 | Que. 20638 19 29 39 49 

27 273 989 : +4 +4 4+ 4 4+ 4 
wees! Nfld. k. 1 1 

U8 716 3a 719 eas 27 = s ;; - 

, 6.628 726 447 33/0715 : ; : : ; : 

A How many immigrants This relationship of a basic fact and 

. 39218 + 5 494+ 24039 68 75! became citizens in its extensions is probably best ob- 

So 94793! 62y7/ ala) Sy : 5 : 

rans 16. either New Brunswick served on the number line. For exam- 
ee oe - an island province? 35! number line at 9, 19, 29, .. ., it can 
bit ias sink oc nate ae - the Prairie Provinces? 13 584 be seen that the ‘‘four’’ strip ends at 

- 5398 + 1760 + 5187 > . the three Maritime Provinces? |/2/ bee pee eee. Creve oea aie 

- 19 738 + 14 829 34 567 . one of the provinces (90 10 de ee 


. 443 + 2863 + 53 483 56 7289 west of Ontario? 35 374 


es ea es OT ee es 


Sal a ON a 
Cie Ol 2 ee Aer Ole Ome CONN os 





Working Together: Ex. | and 2 emphasize the right-to-left Assessment 
order of adding and regrouping for two addends and three Add. 
addends, respectively. Because the addends in Ex. 2 and 6 

acelin <2. ; 1. 34 169 
do not have the same number of digits, it is advisable to 8 943 
review the importance of arranging the addends in vertical 3112 


form with their places lined up. Review that for exercises 

with more than two addends, a sum found by adding in one 2. 1452 + 683 + 9325 11 460 
direction can be checked by adding in the opposite 3. 274 + 4 870 + 63 194 68 333 
direction. 


Exercises: Before the students begin Ex. 16-20, have them 
name the provinces indicated by the abbreviations in the 
chart. Ex. 17-20 are starred because their solutions depend 
on additional information which the students may need to 
obtain elsewhere. Discuss where the information can be 
found and, if necessary, have a map of Canada available for 
reference. The map on pages 18 and 19 can be helpful for 
Ex. 18 and 20. 
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Pages 22-23 
OBJECTIVE Practice 


Demonstrate competence in addition 
with and without regrouping; solve 





: 2. 3674 5 5 AS He 98736 
related word problems 1353 45 899 22 647 
5027 75 034 1Q1 383 
Vocabulary ; Fam ii26 . 14698 10. 17534 
palindrome 465 29 786 26 583 
5056 8737 17 684 
10 647 53 22 | 6! 70 
11. 3894+519 4413 I 96223752) 1 
13. 5527+ 97274 10280! . 18.964 +57 947 7 ll 
15. 17971+9479 27450 . 3586 + 8498 12 084 
17. 854 + 8309 + 986 10 149 . 6756 + 4992+ 10482 AQ 230 
19. 20 825 + 59 129 + 46 230 IAG ISU . 7196 + 16073 + 2 282 + 15 464 41 OIS 
Amounts of money are added just like whole numbers. 
ah al 124 
Examples: SAG Ss SHO. 7S 
DADO. 
_918.34 
$1468.04 
Add. 
21. $8423 229235107 72s}, 8) 19) TKS) 24. $221.61 
8683 58.38 11 974 63.42 
$17 106 $294.25 4463 90.83 
$22 206 102.24 
$478.10 
25. $82 942 + $65 329 $148 27) 26. $45.67 + $456.78 $502.45 
27. $3 698 + $25 858 + $4476 $34 032 28. $106.65 + $43.75 + $172.95 $323.35 
Use >, <, or =to make true statements. 
. 4261 + 4973 & 7766 + 1666 < 
. $4498 + $77 167 & $72 998 + $8 658 = 
- S29) tS SOK) W275 27 1643) = 
. 843'+ 974 + 596: 1828+ 585 = 
. $236.67 + $269.48 & $506.15 = 
1 29 18S 7379 294 9e 26/26 
LESSON ACTIVITY 5. For an exercise that involves only dollars, name the first 
addend. 
Using the Pages 6. In the instruction for Ex. 29-34, tell what the first 


symbol means. 
7. How would you determine which symbol is the correct 

one for Ex. 29? 

You may wish to work Ex. 29 on the board with the 
students, thereby reviewing the steps of adding with 
regrouping and providing a format for the students to 


© Before the students begin these exercises, you may wish to 
conduct an oral review of some of the concepts presented in 
the preceding lessons. Have them study the pages for a 
moment. Then ask questions and direct the students in the 
following manner. 


1. Name an exercise that has three addends. Followatoiea 0234s 
2. For an exercise that has four addends, Ex. 29 4261 7766 
a. name the greatest addend. + 4973 cE IG66 
b. give the number of digits in the greatest addend. ~ 9734 9432 
c. which digit is in the thousands’ place of the greatest 
addend? 4261 + 4973 < 7766 + 1666 
d. name the four addends from least to greatest. Remind the students to write concluding statements for 


3. For an exercise that involves dollars and cents, name the Ex.73 5-39: 
first addend. 

4. What helps in lining up the dollars and cents in vertical 
form? 





Jill's father works full time. 
Her mother works part time 


. Last year Jill’s father 
earned $9348. Her mother 
earned $4875. How much 
did they earn together? $|42Q3 


. Jill's mother had to pay 
$188.50 and her father had to 
pay $1351.70 for income taxes 


What was their total income tax ? 
1540.20 
. With income taxes paid, Jill's 


father earned $7996.30 and 
her mother earned $4686.50. 
How much was that in, all? 


. $12 682.80 
. Jill's mother paid a babysitter 


$248.75 and a nursery school 

$367.50 during the year to help 

care for Jill’s little brother. 

How much did this cost in all? 

6.25 

. Jill's mother saved $475.87 

and her father saved $665.58 

for the year. How much 

did they save in all? $)|)4}.UuS 


A palindrome reads the same 

from left to right or 

from right to left 

DID TOOT RADAR 
121 WS 54945 


Give another example 


of a palindrome Answers will vary. 


. with three letters. WWO/W\ 
. with four letters. NOON 
. with four digits. 8222 

. with five digits. 6)316 


786 is not a palindrome, 
but follow these steps 
using addition. 


786 
687 
ais 
1473 
3741 
52a 


5214 


4125 <) palindrome! . 


23S) 


Answers will vary. 
Choose any number 


An example iS given. 
5. Reverse the order of its 284 


digits and add. Is the U2Q 
sum a palindrome? no 766 


. If not, repeat the above step 
one or more times 
to see if you 
can get a 
palindrome 


766 1433 
667 334 | 
[433 4774 





Try This: The investigation of numbers that are palindromes 


provides practice in addition with regrouping. You may 
wish to have each student show one example on a separate 
sheet of paper and display the examples. The example 
provided for 786 requires three additions. Challenge the 
students to find an example that requires more than three 
additions. Challenge some students to find how many 


additions are required for 276. 


Some examples of words that are palindromes are wow, 
mom, dad, bib, Bob, gag, sees, deed, noon, and Anna. 
Two sentences that are palindromes are ‘“‘Poor Dan is in a 


droop’’ and ‘‘Madam, I’m Adam’’. 


RELATED ACTIVITIES 


e Further practice with addition of 
one-digit numbers can be given in the 
form of a number square as shown. 
Have the students add horizontally, 
vertically, and diagonally. Copies of 
page T 397 may be used to prepare the 
number squares. 





Note that some students may com- 

pute the sum 32, for example, for the 
indicated square, and then write 32 in 
the diagonally opposite square without 
computing the sum again. Such stu- 
dents are demonstrating an understand- 
ing of the associative property of 
addition. 
e For further practice in adding 
amounts of money, cut pictures from 
catalogs and newspapers of items such 
as furniture and appliances with the 
prices shown. Paste the pictures on a 
sheet of Bristol board. Have students 
pretend to buy two to four items and 
find the total cost. 

The pictures can also be used by 
students for writing word problems for 
other students to solve. 
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Pages 24-25 
LESSON OUTCOME 


Round two or more addends and add to 


Estimating the Sum 


On many weekends over 100 000 people 


estimate the sum, then compare the 
estimate of the sum with the exact sum 


Vocabulary 
estimate 


Ottawa at Montreal 


Prerequisite Skills 
Add two or more numbers with re- 
grouping, sums with up to six digits 


Toronto at Edmonton 


Checking Prerequisite Skills 


add in the usual way. 











Add. For the exact sum, 
1. 14 925 2. 23 046 
3 087 B87 AlD9 
IS Ola 60 205 
Ses LG 4. 15 869 
20 145 22578 
18 372 39 604 
U3, 333 24 000 
102 05) 


Round to the nearest ten thousand. 


Te OW2Z6 
10 000 


Round to the nearest ten thousand 


and add to estimate the sum. 
4530 oe 60 000 
G, ZS) SANS) se Sie Se} 
6579)8285e 7 1A 98e so 51000 
10 000 + 20 000 + 40 00 


Complete the chart. 


30 000 


| | OOO + 4000 + |4 000 


Here are how many 
people went to the 
games one weekend. 


British Columbia at Hamilton 


Calgary at Winnipeg 


130 341 


will go to the Canadian Football League games. 


To estimate the total number 
who went to a game, round to the 
nearest ten thousand and add. 


60 000 
20 000 
20 000 


or about 30 000 
About 130 000 people 


went to the Canadian Football 
League games one weekend. 


62. iBy, 
TOTS 
23,063 
25 388 


or about 
or about 


or about 


| PP 


620 iim, 
18) We 


23 663 
The exact number of people who 


went to the games was 130 341. 


201389 


Working Together 


Round to the nearest thousand. 
Sa 3298 4. 9504 

37 000 10 000 
Round to the nearest thousand 


and add to estimate the sum. 


3000 + | | QOO0+ Ahoe 34 000 
Ue 1) AOS = 114) OSes 1 


$3923) 523icalo: gD) a 000 +20 000= 44 000 


2. 15478 
20 000 


0 = 70 000 


£ - ” When estimating © 
: these sums, rolhid 
all the addends to + 





Estimate | Exact sum 





9. | 11 294 + 4370 + 13 806 


s either thousands 


29%000| 297470 





10. | 48 500 + 22 468 + 18 849 











“or ten thousands. | 


q907000| 397817 





50 000 + 20 000 + a0 000 


24 


LESSON ACTIVITY 


Before Using the Pages 


@ Spend a few moments reviewing that it is necessary to check 
only the digit to the right of a given place when rounding a 
number to that place. If the digit is 5 or greater than 5, the 
number is rounded up. If the digit is less than 5, the number 
is rounded down. The addends on pages 24 and 25 have 
either four or five digits and require rounding to the nearest 
thousand or ten thousand. Thus, you may focus this review 
on examples of that kind. For instance, write the numeral 
16 358 on the board and have students identify the place 
value of each digit in the numeral. Then discuss rounding 
the number to the nearest thousand and to the nearest ten 
thousand. Use other similar examples. 


@ Write the exercise 16 358 + 21 746 in vertical form on the 
board. Have the students suggest how to obtain a quick idea 
of the sum of these two numbers without any written work. 
Lead them to suggest that each addend can be rounded to 
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the nearest thousand so that the sum can be thought of as 16 
(thousands) + 22 (thousands) = 38 (thousands), to give 
38 000. Each addend can also be rounded to the nearest ten 
thousand. In this case the sum can be thought of as 2 (ten 
thousands) + 2 (ten thousands) = 4 (ten thousands), t 
give 40 000 as an estimate. 


Using the Pages 


e Begin with a brief discussion of the photograph. Some 
students may be able to identify the teams represented. 
Point out that attendance at football games is often given in 
rounded numbers. Introduce the worked example. Have 
students read the numerals for the exact attendance and 
explain the rounded number for each. For example, in 
rounding it to the nearest ten thousand, 62 157 is rounded 
to 60 000, since the digit in the thousands’ place is less than 
5. Emphasize that the addition of rounded numbers can 
usually be carried out fairly quickly to provide an estimate 
(general idea) of the sum. Have the students compare the 
exact sum and the estimate. 








Exercises 

Estimates may 
Round and add 
to estimate each sum. 


Then find the exact sum. 


Pestey) ged 6257 
8920 13 698 
1674 15 207 

iG 061 35 26a 

14000) (35000) 12640 

_ $3949 + $7701 + $4 (110 000) 
ses * me + Ne 

15 3I7 


( 
4 
5 
6. 10672.+ 22 984 33 656 
7 
8 


3. 14689 
33 499 
Bo 502 
35 000 


. $19 079 + $7 386 + $14 768 $41 233 
. 68 396 + 52 928 + 76004 197 328 

9. 2996 + 3728 + 8276 + 1500 16 500 
10. $13 810+ $19 475 $33 285 





Ls 
69 000 


Premera! 


Ottawa 35 342 


Toronto 54 040 


Hamilton 34 100 | 


Winnipeg 32 950 


Saskatchewan 28 000 


Calgary 35 500 


Edmonton 42 640 








British Columbia oe 752 | 





vary 

The chart shows the number of 
people that Canadian Feotball 
League stadiums can hold. 


13. Estimate, then find the 
exact number that these 


nine stadiums can hold. (2GO 000) 


364 3Q4 
At most, four league games 


can be played on one weekend. 


14. Which four stadiums will hold Montreal 
the greatest number of people? Joronto 
Estimate, then find the 
exact number that these 
four stadiums can hold. 


15. Which four stadiums will hold 


the least number of people? 


RELATED ACTIVITIES 


e Have students round each of the 
following numbers to the nearest ten 





thousand. 
Number | Nearest ten thousand 

A 34 680 SO} C0503 
B 9 472 10 000 
C 24 500 20 000 
D 45 126 50 000 
By, 17 S24 20 000 
F 52 060 50 000 
G.) 10 423 10 000 
H 20 683 20 000 
I 39 934 40 000 
J 24495 20 000 


Have students use the rounded num- 
bers to complete exercises similar to 
the following. 


Estimate the sum 

1. of A and B. 4O 000 

2. of E and H. 40 000 

3. of D, G, and J. 80 000 
4. of B, B, and A. 50 000 


Which two of the numbers have a sum 
that is about 

5. 70 000? 

6. 90 000? D and 1, F andl 


Which three of the numbers have a 


TI 23 WSs 809 15:691°67 TG 


12. 9748 + 10874+ 19487 4O |09 
Estimates 

4.$16 000 7 $U\ 000 
5. |e 000 8. 200 000 
6. 34 000 aS COG 


10. $33 000 
ith vO OGG 


1a. 4O 000 Winnipeg 


Hamilton 


Working Together: Ex. 1-4 provide practice with the skill of 
rounding numbers to the nearest thousand and to the nearest 
ten thousand. For Ex. 5-8, the students are directed to 
round the numbers to a particular place for an estimate of 
the sum. However, for Ex. 9 and 10, they must decide 
which of two places is preferable for rounding the three 
addends of each exercise. It is important to discuss what 
influences this choice. For instance, one of the addends in 
Ex. 9 has only four digits and thus rounding to the nearest 
thousand is probably preferable. Because each of the 
addends in Ex. 10 has five digits, an estimate of the sum is 
probably easier if the addends are rounded to the nearest ten 
thousand. (The mental calculation would be (5 + 2 + 2) 
ten thousands, or 90 000.) 


Exercises: It is desirable that eventually students will be able to 
do a quick mental calculation to estimate a sum. At this 
time, however, they are required to show two additions for 
each exercise, one for the estimate of the sum and one for 
the exact sum. This will enable you to assess their ability to 
round numbers, to note whether all the addends of an 


Estimate, then find the 

exact number that these (/QO 000) 

four stadiums can hold. 
Saskatchewan 
British Columbia 25 





dmonton : 
Calan sum that is about 
(Q00 000) 7. 50 000? 
aO0l| |80 
5. A and I iubls oc, bios). 
C and D eek ee, ee SEY | 
C and F het etal hea SA Cee p 
DandE Be Oe oar Ol 
147 802 D and H B,E,H 
D and J Pinkie)! 
E and F BA 
F and H GEG 
F anda ioe ET 


exercise are rounded to the same place, and to discuss the 
choice of the place for rounding the addends. Ex. 12, 
particularly, is of interest as the estimates of the sums are 
the same to the nearest thousand and to the nearest ten 
thousand, although the rounded numbers differ for two of 
the addends. 

nearest thousand nearest ten thousand 











ExXcmle 9 748 10 000 10 000 
10 874 11 000 10 000 
19 487 19 000 20 000 
40 000 40 000 
Assessment 


Round and add to estimate each sum. 


Then find the exact sum. Estimates may vary. 


1. 10 316 2.004) 
195875 29 786 
S1F295 13 898 


GI 484 (G0 000) SAOSI (52 000) 
3. 7324 + 1500 + 28 630 + 2.000 39 454 (40000) 


T 27 


Page 26 











OBJECTIVE Practice 

Demonstrate competence in adding First, estimate Then, add and compare Example: 

and in estimating the sum of two, ul eat a Waineyeursestmati 23 749 
oIn ny wor 

three, or four numbers i is Ry 18 175 
pape pee 41924 

a I Ole (OX EKG) 

lf the two numbers are quite different, 

RELATED ACTIVITIES look for a mistake in your work. 

@ Write a selection of numerals with Wea ons 9, aoete 

four or five digits on cards. Have the 19 498 29 782 

students work in pairs. Each student 37 180 68 700 

draws three cards, rounds the num- 81 653 

bers, and estimates their sum. One Estimate to 

student says, “‘I think my sum is ten eas. 2000] 7000 

greater (less) than yours’’. Then they : 

compare their estimates and verify the : oes ye pe 

situation by finding the exact sums. If 7923 3637 

the student guessed correctly, he/she . 93016 

scores one point. For the next round, pees Rael 

the second student makes the predic- Fo a3 000 a3 000 


tion. 
: ‘ , Estimate the number of ten 
¢ For further practice 1n rounding thousands in each row and column. 


numbers and estimating sums, choose 
exercises from previous lessons on 
pages 17-22. 


Use each of the ten digits 


Out 2. Bh Ge Sale rh, ty, S) 
9. 14 972| 27 ae 4507 BO 000 just one time in each of these: 


19 288] 21 750; 9107+ #0 000 UWrichiwo auiibereninat 
23 666} 15 200 44 879" =0 000 have the greatest sum. 


000!#0 000 ™0'000+ 20 000 . Find two other numbers 
that have the same sum. 




















5 
Estimate the number of thousands 
in each row and column. 

lie 


1 | 1 
10. 2086) es meee . Find two other numbers 
15 725 | 8902) 52 607—~ 2 that have the same sum. 


| | PROBLEM 


6748 ga19| see 
: 000-» #000 SOLVING 


. Write two numbers that 
have the least sum. 























L 








Problem Solving Answers will vary. 
96 |. 97531 2. 87520 3.a3 456 UY Q0 426 
Be 4YQ0 96 43] 10 789 i759 


183 951 183 95| 34 Qu5 34 245 








LESSON ACTIVITY Problem Solving: Ensure that the students understand that the 
ten digits are to be used in each exercise. Allow them more 
Using the Page than one day to explore different addends. You may wish to 


provide some assistance by asking these questions. 

‘‘How many digits must be used?’’ 

‘‘How many digits would there be for each addend?”’ 
‘For five-place numerals, what is the greatest place 
value?’’ 

‘‘For the greatest sum, which place should have the greatest 
value? the next greatest value?’’ 

Questions such as these can help students “‘discover’’ a 
solution such as A for Ex. 1. Note that solution A is based 
on the premise that each addend must have five digits. 
However, some students may suggest that the two addends 
can have a different number of digits and suggest solution B 
for Ex. 1. Thus, the solution can depend on the situation 
involved (see page 40). 


e This lesson provides practice in estimating sums and also 
encourages students to compute an estimate mentally rather 
than in writing. Discuss the example at the top of page 26. 
Have students explain the process of arriving at 40 000 as 
the estimate of the sum. Emphasize the importance of 
comparing the estimate of the sum with the exact sum as a 
means of checking the exact sum. 

For these ‘exercises, emphasize that estimates should be 
written before the exact sums are computed. Note that Ex. 
9 and 10 involve estimates only, and not exact sums. The 
sum in the lower right rectangle of each chart serves as a 
check in much the same way as in a simpler addition 
square, as shown below. 





A) 31 B 987 654 321 
86 420 0 
183,951 987 654 321 
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Addition and Subtraction Families LESSON OUTCOME 
There is a group of four statements that show é Thic Broan is called 1, : , ope 
how the numbers 5, 7, and 12 are related. “a family. : es ite pana eo aden and 
ee On a ee OAD net subtraction facts for a given set of 
prey 12 5 bi is Woe T2477, ='5 i numbers 
Working Together Vocabulary 
Complete each family. family, related 
1/9+6 =15 6+9 = ; : ; 
| -6=9 [5 Prerequisite Skills 
Complete the basic addition and sub- 
Suc : traction facts 
| -7 
Ay nie Pity.® v7) Rasen Prerequisite Skills 
57+ 2=9 6. 13-6=7 B+ B10 8. 4+8 97 12-8 
eae ft 132 -7=6 ee serena, Up B= iO JQ-3=9 1. 4 9s) S$) 9 4. 7 
‘ = 2 = 4 * some’ families have; @+2=\Q \la-A=3 7 5 3 8 
-7= i 2lA-SZ=4 9+3=13 T A A = 
Exercises ay a ad eee aia I IS la 15 
Write the complete families. Answers are given on page 12366 SPUN 
£643 =9 27 -A=3 3.7+7=14 4. 13-8=5 30, LOE 612) mame 
“1 e4 Guia 9 72320 8.6+0 », 3 pi 38 i 
74 10. 8+4 al. Wa Ws, 7p ae SB G+9=|2 5 S q 5 
13. 8+8 14. 16-7 15. 8-8 16. 5+6 eae 
17. 449 18. 14-9 19. 12-6 20''3 #8 Go <4 RELATED ACTIVITIES 





0+9 =4 
The two numbers 4 and 7 are both part of two families. 4+0=49 


Add 4 and 7 and get 
a member of one family. 4+7=11 


e The example on page 27 illustrates 
how the numbers 4 and 7 generate two 
families. Challenge the students to 
name two numbers that can generate 
only one family. This will occur when 
one of the two numbers is zero. 

e Students may practice writing 
families of facts using a set of numeral 
cards, two each for the numbers 0 to 9. 
The cards are placed in a container. 
Each student draws two cards and 
writes as many related addition and 
subtraction facts as possible. 





+B) 
Bot 


W® U101 
ons) 
+ 4 
oo 


Subtract 4 from 7 and get a 
member of another family. eA 


‘B) 
oro) 





95 — 


Write two families for each pair of numbers. 


21. 4 and 6 22. 9 and 9 7, “St E) 


aS 25. Oeand 5 ae. 26. 2 and 7 Si af Ahotes Bl 
Siassy= |Ph Gi teyeatt ane eS = ajex(2|=ali7/ 
5+9=|4 Q-YU=5 Tames 9+3=|7 
Retest =e ey =F] Gla Ya2 Waa 3 
IY¥-G=5 5+4=q9 Sela oi] 


! 
OUAVDMOV®S 
We ate a the yt Oe 

PMU HHO WO 


+t 


ee W CUONMM 


if WE Sheath 
JOU 
We oa oh 
Ee yeh 
hte pt 

W WW) 





LESSON ACTIVITY Working Together: Ex. 1-4 require the students to complete 
the basic facts that make up a family. Ex. 5-7 present one 
Using the Page complete fact from which students are to deduce the 


remaining fact(s). Ex. 7 provides an opportunity to discuss 
that some families consist of just two facts. Have students 
suggest the reason for this. For Ex. 8 and 9, the third of 
three related numbers must be determined before the family 
can be written. 


e The title at the top of page 27 can motivate a discussion of the 
word families. When people are related, they belong to a 
family. People can belong to more than one family, as any 
inspection of family trees reveals. Similarly, numbers can 
be related in families through the operations, in this case, 
addition and subtraction. Exercises: Encourage the students to record their sentences in 

families as suggested in the format shown for Ex. 1 of 

Working Together. Have the students read the example 

provided and determine for themselves how two numbers 

can generate two families. |.A+U=!I3 Q.16-7=49 


e Discuss the worked example. There are two addition 
sentences and two subtraction sentences, and each sentence 
involves the three numbers 5, 7, and 12. Point out that the 


addition sentences show the same sum because the addends Us aQe4s pope 
are the same and the order of adding two numbers does not Assessment eearee| Q+7=16 
affect the sum. Have the students note that the greatest : aol 13,-o =u Fea lis 
: : : Write the complete families. 
number, 12, begins each subtraction sentence. Summarize 
that the numbers 5, 7, and 12 are related and the group of 1.9+4= 13 2°16 = 7 
four sentences is called a family. Writ oe aT COS 
eeeeiedO, + G=10. lO-U=c, 16-624 rite two families for this pair of numbers. 
6-4=2, G-A=4, AtH=6, H+A=6 3. 6 and 4 


Page 28 
LESSON OUTCOME Subtraction with No Regrouping 


Subtract numbers with no regrouping, The travel company sold 2675 Canadian tours for the summer. 
minuends with up to five digits; use It sold 1154 Canadian tours for the rest of the year. 
addition to check subtraction How many more Canadian tours did it sell for the summer? 


Subtract 1154 from 2675. 
Materials 


4 Show 2675-1154 in vertical form. Then use basic 
abacus (optional) 


subtraction facts place by place to find the a/fference. 


Vocabulary Subtract ones. Subtract tens. Subtract hundreds. Subtract thousands. 
subtraction, subtract, difference, basic 
subtraction fact 


Prerequisite Skills 


Complete basic subtraction facts, The travel company sold 1521 more Canadian tours 
minuends to 9; interpret place value for for the summer than for the rest of the year. 
numerals with up to four digits; com- : 
Exercises 
pare two numbers 
Subtract. : 
Checking Prerequisite Skills . 9802 2. 6379 
Subtract. 250 5106 2248 
1Q73 11 022 
La 4 2. 6 3. 9 4.7 . 6155-3014 au] —«7. 8862 - 3251 5611 _—s8.: 1387 - 1046 aul 
3 0 5 7 . 4595-192 UNOS 10. 7776-1420 6356 11. 9566 - 5461 LI05 
| 6 4 0 
What does each digit mean? Find the difference of 
5. 2675 % thousands 12. 438 and 216.22Q 13. 783 and 5995.5212 14. 1864 and 731.1133 
6 hundreds 7 +ens 5S ones 15. 7697 and 7215.UgQ 16. 6437 and 7739.130Q17. 435 and 8695.2260 
Tell which is greater, 
6. 406 or 604 7 GIA of GIG4 You can use addition to check subtraction. 
GOU 6743, Example subiack sAddal peas a” 
f the sum 

3415 1676 { does not match 18. Check your 
RELATED ACTIVITIES 1739 S139 : the first number + results in the 

4676 3415°%) in the subtraction, odd-numbered 


e For further practice, you may wish 
to have students complete Ex. 27-31 
on page 332. 

e Students may use an abacus to 
demonstrate exercises selected from 
those on page 28. 


there is a mistake = exercises above. 


in your work. 





LESSON ACTIVITY You may wish to have students demonstrate the subtraction 
on an abacus. Introduce the word difference and draw 
Before Using the Page attention to its use in the instruction preceding Ex. 12. 
@ Write the following information on the board. Exercises: Before the students begin, discuss the example 
4 trains 7 boats 2 planes showing how to use addition to check subtraction. Have 
Review the basic concepts of addition and subtraction by students write an addition exercise on the board to check 
asking the following questions. the subtraction example at the top of page 28. Ensure that 
‘‘How many boats and planes are there?”’ the students understand the meaning of the phrase 
‘‘How many more boats than planes are there?”’ ‘‘odd-numbered exercises” in Ex. 18. 
‘‘How many fewer trains than boats are there?’’ A t 
“If three boats leave the shore, how many boats are left?’’ SUI 
After each of the preceding questions, have students state a Subtract. 
number sentence and the operation used. 1. 4936 2084620 351i Sih 
‘ 1504 
Using the Page 5030, 


@ Discuss the word problem and how the solution is found by Finds thediderneeleeiliteucheck 
subtraction, as implied by the words ‘“‘how many more’’. ; 
Have the students follow the steps highlighted in red. Point 3. 632 and 1835 1203 
out that a basic subtraction fact is applied in each place. 4. 5498 and 3283 Qai5 





T30 


eae = 


Pages 29-30 
Subtraction with Regrouping = : LESSON OUTCOME 





Subtract numbers with one, two, or 
pers | three regroupings, minuends with four 
| Inside Outside | > Qa or five digits 


Tours 





Canada Canada 


ES 
Summer | 


Materials 
models for thousands, hundreds, tens, 
and ones, or an abacus 


675) \Gec4o8 


Rest of year | 1154 1720 





Prerequisite Skills 

Complete the basic subtraction facts; 
interpret place value for numerals with 
up to five digits; demonstrate compe- 
tence in lining up numbers in vertical 
form for subtraction 


How many more summer tours for inside Canada 
were sold than summer tours for outside Canada? 


Subtract 498 from 2675. 





Show 2675 ~ 498 SJeucts Pee Checking Prerequisite Skills 
in vertical form ‘ regroup Subtract. 
and try to =—— 7 tens, 5 ones as a 1. 13 2. 14 5. | ten thousand 
subtract ones. : 6 tens, 15 ones 6 O thousands 
“Cannot subtract and subtract = =) U hundreds 
8 ones from 5 ones 3 +ens 
3 aa 3. 11 4.17 Bones 
8 9 6. Uten thousands 

To subtract tens, on a Then, 2 3 3 thousands 


Q hundreds 


reqrou subtract hundreds =e 
dls : . What does each digit mean? 5 +ens 


6 hundreds, 6 tens as : and : a 
5 hundreds, 16 tens subtract thousands 5. 10 438 oe 


and subtract 6. 43 259 





Show the numbers in vertical form and 


9177 subtract. 

/ more summer i Ry yy | to the next page for - 
tours for inside 4s | more work with subtraction. | 7. 1324 — 213 8. 6955 — 3443 
Canada than for = = | | er 69355 
outside Canada. ae als SYUY4S3 
J 351a 


The company sold ’ Add to check: | TRAVEL | 
| 











LESSON ACTIVITY tens | ones hundreds | tens | ones 
Before Using the Pages d 
e Students generally experience more difficulty with regrouping ~ 5 





in subtraction than in addition. Working with concrete 
models helps them to visualize the regrouping that occurs at 
the abstract level of subtracting numbers. 

Write 45 — 23 in vertical form on the board and have 
students demonstrate the subtraction, using an abacus or 
models of tens and ones. Write 45 — 29 in vertical form on 
the board and repeat the procedure. Ask how this exercise 
differs from the previous one. Establish that there are not 
enough ones to permit subtraction of 9 ones. Ask how this 
difficulty is overcome and have students explain the 
regrouping necessary. Emphasize that 4 tens 5 ones and 3 
tens 15 ones are different names for the same number, 45, 
and that 3 tens 15 ones is preferable at times as just 
illustrated. You may wish to show these subtraction 
exercises and other similar exercises in place-value charts 
on the board. 


Include exercises that require more than one regrouping, 
as in 324 — 168, but note that regrouping with 0 in the 
minuend is delayed until the following lesson. 


Using the Pages 


@ You may wish to introduce the worked example by conducting 
a brief survey of the students in your class. Ask how many 
spent their summer vacation in Canada and how many spent 
their vacation outside Canada. Have the students note 
which number is greater and how much greater. Then have 
them interpret the numbers in the chart at the top of page 
29. Discuss that the words “‘how many more’’ indicate that 
subtraction will be used to answer the question below the 
photograph. 


T31 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 32-39 
on page 332. 

e@ Have students demonstrate a few of 
the exercises on page 30, using an 
abacus, or, where practical, models of 
thousands, hundreds, tens, and ones. 
e@ Some students may find it helpful to 
write subtraction exercises using a 
place-value chart. A grid (copies of 5. 
page T391° or B397)° ishelpfulsin 
spacing digits of the numerals to allow 
ample space for showing the regroup- 
ing. The following example shows Ex. 
11 from page 30. 


Working Together 


Regroup to show 10 more tens. Regroup to show 10 more hundreds. 


Then complete the exercises. Then complete the exercises. 
3 1 414 
6 A16 7A14 4 A x10 
2. 2746 3.8247 4. 16320 
J 28) BiGo5) i SWS 
| UL 8 u592 13645 


Ula 
1. 3524 
462 
3062 





Subtract. 
6. 6243 


Subtract by following the steps. 
uy 
ABAST 
37 324 


7 833 
44 


TaZ35 
3537 3846 
a7l06 3389 

8. 8151 — 6394 17157 


9. 32109-5123 26 986 





Subtract. 
Regroup and subtract. 
Regroup and subtract. 
Subtract. 











Exercises 

Subtract. Uemue 

lees29 
2378 
}U5) 

. 9441 
1542 
13899 

ae LAW 
5929 
1188 

. 27 060 
12236 

9 8a 





2 S39) 

4 964 
aa 375 

. 16 426 
4 869 
Sov 

. 64197 
9 876 
54 32 

. 66 666 
8 888 
57718 


Outside 
Canada 


Inside 
Canada 


2675 498 
1154 1720 








Summer 





Rest of year 











Solve. 


16. For the rest of the year, were 
more tours sold for outside or 


inside Canada? How many more? 
outside Canada , : 
. How many fewer tours outside 


Canada were sold for the summer 
than for the rest of the year? |Qa2 





. 8790 - 5272 3518 
. 1691-7499 en. 

. 9149 — 6667282 | Remember, * 
. 13 098 — 1 72911 368 you can add © 
. 6342 -1398uqQ44; to check > .4 
Moeg5 = sages ie 

. 41597-1475126 Bue 


*18. In all, were more tours sold 
for outside or for inside 


Canada? How many more? 
inside Canada, |6\| 
. In all, were more tours sold 


for the summer or for the rest 


of the year? How many more? 
summer , 299 





Guide the students through the steps of the example Exercises: Remind the students to allow plenty of space in their 


Working Together: Ex. 


which are highlighted in red. Have them explain why 
_ regrouping is needed to subtract the ones and the tens but 
not in the other places. An effective procedure is to read the 
steps that are listed as students use an abacus or models to 
demonstrate the subtraction. After discussing the example, 
have the students complete the same subtraction on their 
own and check their work with the worked example. Have 
them note that addition is used to check the subtraction 
exercise at the bottom of page 29. Working Together and 
Exercises for this lesson are given on page 30. 


1-4 provide partially completed 
subtraction exercises. Emphasize that subtraction is carried 
out from right to left and the students should begin with the 
ones to understand the steps that have already been 
completed. Have students explain how they can tell that 
regrouping will be needed in the two places specified for 
Exo: 


T32 


written work to show the numerals for regrouping. Suggest 
that some students may be able to remember the numerals 
and not need to write them. Although it is not indicated that 
a written addition exercise be shown as a check, emphasize 
the importance of adding mentally to detect errors. Using 
addition to check subtraction is particularly important for 
exercises that require several regroupings, as in Ex. 8. 

Ex. 18 and 19 are starred because their solutions require 
more than one step. 


Assessment 
Subtract. 


1; 


3484 
1656 


1B2% 
52:3 — O82. Lol 


24 426 — 15 639 37287 





Practice 


Subtract to decode the message. 


Page 31 
OBJECTIVE 


Demonstrate competence in subtrac- 


























R 
5432 
4454 
a6 








Subtract. 


. 4931 2. 0360 3. 18 204 4. 8352 
2907 3776 5 841 3867 
Q0a4 1609 1a 363 4US5 





tion with regrouping 


RELATED ACTIVITIES 


e A spinner similar to the one shown 
below can provide subtraction exer- 
cises. The number on the arrow is 
subtracted from the number on the 
dial. Have students work in pairs, one 
student completing a subtraction exer- 
cise and the other checking the subtrac- 
tion using addition. After four exer- 
cises, have the students exchange 
roles. 





ee LATS 
29 637 


U7 638 
. 5120-669 UYUSI ViPS OO2 56 058) Sa 167 8. 3140 — 2798) Sta 
. 14689-8995 5694 10. 8350-4973 3377 11. 21 744-19 858 13886 


For 375 + 298, think’ 37 5 300 = 675), then subtract 2. = 673: 


For 820 — 595, think 820 ay = 220, then add 5. 


Try to do these without using paper or pencil. 


1. 287+594 33| 20314 99 alo Sh, GAs) => A Se: 
4. 705 - 493 2a Bp ek) se Ge te) 6. 268-196 Jc 
7. 377 +485 36a SO 2 Sole ales SN 46Se- 3/7 

10. 460-175 285 11. 1492+2950 4442 12. 4635 — 1980 





LESSON ACTIVITY 


Using the Page 


@ Most students have likely encountered codes in which 
numbers represent letters. If the concept is new to some 
students, illustrate the procedure by representing the letters 
of the alphabet, A, B, C, and so on, by the numbers 1, 2, 3, 
and so on. Have students write the numerals that identify 
their first name, for instance, 19 20 5 12 12 1 for Stella. 


Have them decode the name of the animal represented by 
A S14 1519 121518; 


@ You may wish to work Ex. | with the students to review the 
steps of subtraction with regrouping. 





0 830 


2 


LY 


Try This: The procedures suggested here are useful for mental 


computations. For the addition of two numbers, one is 
usually rounded up to the nearest hundred and then added to 
the other number. Then, to compensate for the rounding 
up, a subtraction is necessary. Similarly, the subtrahend in 
a subtraction exercise is usually rounded up, subtracted 
from the minuend, and compensation is made by addition. 
Let the students discover the procedure without your 
assistance, if possible. They may enjoy working in pairs. 


T33 


Pages 32-33 
LESSON OUTCOME 


Subtract with regrouping for zero in 
one or more places in the minuend, 
minuends with up to five digits 


Materials 
models for thousands, hundreds, tens, 
and ones 


Vocabulary 


metres, m 


Prerequisite Skills 
Subtract with regrouping, minuends 
with up to five digits 


Checking Prerequisite Skills 
Subtract. 





Subtraction, Regrouping with Zeros 


Mount Logan, the highest peak in Canada, 
is 6050 m (metres) above sea level. 


How much higher is Mount Logan than Mount Robson? 


To subtract tens, 
think of 6 thousands 
as 60 hundreds 
and regroup. 

ve 


Subtract hundreds. 


pt a - Pe Subtract 3954 from 6050. 
2564 AA ABA 
3. 35 126 — 16 148 18.978 show 6050 — 954 
in. vertical form 
and regroup 
Background to subtract ones. 
The approach to subtraction with zeros 
in the minuend utilizes place value to Then, 


facilitate the regrouping. (See the 
overview on pages T 16 and T 17.) 


subtract tens. 


Subtract thousands. 


Mount Logan is 2096 m higher than Mount Robson. 


Here are some other 
examples that show 
regrouping with zeros, 


32 


LESSON ACTIVITY 


Before Using the Pages 


e Display 1 thousand and have students identify the number 
represented. Display 1 hundred, have students identify the 
number, and ask how many hundreds are the same as | 
thousand. Demonstrate this with models. In a similar 
manner, show that 100 tens and 1000 ones are the same as | 
thousand, illustrating the difficulty of demonstrating the 
last example, in particular. You may wish to prepare 1000 
ones and 100 tens in two plastic bags in advance of this 
lesson and display them to emphasize the concept. 
Summarize the concept on the board in a list as shown. 


one thousand 0-00 1 thousand 
0 0 10 hundreds 
0 100 tens 
[1 0 0 0} 1000 ones 


Develop similar examples for 2004 and 6039, for 
instance, without models where their use is impractical. 
e@ Review that 1000 can be thought of as 100 tens. Ask if the 


T34 


39.912 USE ERE 
4807 28-509 
15276 


4724 





number represented changes if 1 ten is regrouped as 10 
ones. Ask how many tens and ones there would be if this is 
done. Write the following on the board, saying, as you 
regroup in each example, ‘One hundred tens, zero ones is 
equal to ninety-nine tens, ten ones’’. 





tens | ones 
1000 eLOO me O 9 9 10 
10 100 & 
Use a similar procedure to develop other examples as 
shown. 
hundreds | tens | ones oh eg 6) 
6039 LS 9 4-8 B 9 


59 





Using the Pages 


e Have the students read the statements above the photographs 
on pages 32 and 33. Ask them for the name and height of 
each mountain pictured. Ask which mountain is higher, and 
develop that subtraction would be used to answer the 
question ‘‘How much higher?”’ 





RELATED ACTIVITIES 


Mount Robson, the highest peak Heertites e For further practice, you may wish 
in the Canadian Rockies, is to have students complete a selection 


3954 m above sea level. Subtract. of exercises from Ex. 40-72 on page 
: 1. 6000 2. 30 000 BB28 

ae teoae e Repeated use of the same minuend 

Pthet mie can help improve the skill in subtrac- 

4955 17 B15 tion with zeros in the minuend. Such 

3047 ~ 2685 exercises can be generated from 

. 44 000 ~ B O81, ean number wheels similar to number 

, 7000 - 2473.0 you can add < wheel A, for which the minuend is 

. 30 402 —- 25 894 « to check shown at the center. Number wheel B 

. 20 055-3978 __ yeu OR provides practice in subtracting the 


How much higher same subtrahend from different 


is Mount Logan than minuends. 


: 9, Cirque Mountain (1573 m) A 
ns in Newfoundland? UU77 m 
Working Together 10. Maunt Royal (233 m) in Quebec ?5317m 
Complete. 11. Barbeau Peak (2603 m)} 
ot ae 4aq on Ellesmere Island in 


1. 40000 2. 5000 the Northwest Territories? 3447 m 6000 


ea ‘a es , Mount Fairweather (4663 m) 
12 cz) on the British Colurnbia 
3. 3026 4. 20502 border with Alaska? 1387 m 
Complete the regrouping a 
eRe SUB vacion. Use each of the ten digits 
599 10 qq |3 0, Ais 2 3, 4. 5, 6, Ve &, 9 


5. 6000 6. 10038 just one time in each of these: 


e224 5290 1. Write the two numbers that B 
4748 have the greatest difference. 





Subtract. 2. Write the two numbers 


that have the 


7. 4000 . 30 000 least difference. Betae 


1427 12756 Ree 


9573 i7 aay Ye 


O53 | 8010 





9. 7020 - 4827 2193 
10. 50075 - 23 294 AG 72) 


SOLVING 








10 000 


WAY 





Lead the students through the steps of the solution. Ask Exercises: Encourage the students to check their subtraction 
why regrouping is needed to subtract the ones and the tens. exercises by using addition. Remind them to write 
Emphasize that since there are 0 hundreds to regroup as concluding statements for Ex. 9-12. 
tens, it is convenient to think of 6 thousands as 60 Problem Solving: These exercises are similar to the ones 
hundreds, and regroup it as 59 hundreds and 10 more tens. involving addition on page 26. The solution depends on the 
The fact that one stroke is used to “‘cross out’’ 60 helps to number of digits permitted for the minuend and the 
emphasize the procedure of regrouping in terms of subtrahend. Without restrictions, the subtraction 
hundreds. Discuss the steps shown for completing the 987 654 321 — 0 gives the greatest difference. Adapting 
subtraction exercise and have students explain how each the questions suggested on page T 28 can lead students to 
digit in the difference is obtained. suggest the subtraction 98 765 — 01 234 as having the 

Discuss the kind of regrouping suggested for the greatest difference for five-digit minuends and subtrahends. 
minuend of each example at the bottom of page 32. For But since the digit 0 is never used in this way, it is 
example, 20 000 is thought of as 2000 tens 0 ones and is preferable to consider 98 765 — 10 234 as having the 
regrouped as 1999 tens 10 ones. Discuss each example on greatest difference for this situation. 
the board, or have the students try the subtractions 
independently and check their solutions with those on the Assessment 
ace Subtract. 

Working Together: Ex. 1-4 offer practice with the kind of 1. 5000 2. 60 200 3. 40305 — 26 719 13 586 
regrouping relevant to the subtraction exercises in this 2369 34 871 4. 20 044 — 3 165 10 879 
lesson. This skill is applied in completing Ex. 5-10. aes a5 329 
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Pages 34-35 


OBJECTIVE Practice 

Demonstrate competence in addition Suptacr 

n ubtraction; 

a we: ion; solve related word 1. 7507 2. 33 609 3. 47 439 . 5341 . 69 350 

problems 4633 9142 37 766 3554 16 894 
asTu Qu U67 9673 1737 5QU56 

Materials . 8000 . 70 000 . 40 506 . 8000 . 90 300 


4915 30 718 3 858 2234 46 788 
3085 39 282 36 68 5766 U3 512 
11. 5255— 1628 36a7 12. 10634-7945 2689 ~ 113.565 811] 337 559.98 45a 


14. 68 010 — 49 02718 92315. 2230 - 1761 469 Ws 4) Hoy = 8) WPS) H/8) 5 7/2 
17. 41 000 — 16 96424 0348. 13 431 —1 458 11973 19. 7103 —5784 \3)9 


a copy of page T 391 for each student 
(optional), a blank sheet of paper for 
each student 


Vocabulary 


cross-number puzzle: Amounts of money are subtracted just like whole numbers. 


716 a7 iS) 
Examples: $8862 $762.88 
S82 624.65 
$5680 1 Sy Le 











B89) S90) 


MSiS29 
$71671 














Subtract. Add to check. 


20. $9392 — $2503%6889 21. $46.32 — $40.844548 22. $66 784 — $42 987$93 797 
23. $265.21 — ee. go $21 325 — $9 829%|| 49625. $100.00 — $64.30435.70 
26. $7000 — $6706 $991 27. $501.01 — $56.6794UU 3428. $60 700 — $53 292% 7408 


Use >, <, or =to make true statements. 


29. 7906 — 1174 & 9100 — 2728 
31. $12 376 & $32 166 - $19 790 
33. 13.940 <1 068 & 12 872 
35. 16923 69 733 +9890 
37. 2518 + 1438 & 5034 — 1438 
39. 19134-6789 6 12 345 


. 7984 - 3028 & 3028 + 1937 

_ 3292 + 4321 & 9034 - 2321 

. $39.62 - $15.24 & $23.48 

. $500.00 — $147.52 & $352.48 
_ $12 028 & $20 000 - $7 918 

. 5784 — 1895 & 1995 + 1895 


34 





difficulty. Ex. 42 requires the students to recall which three 
provinces constitute the Maritime Provinces. For Ex. 43, 
they will have to select two provinces that are “‘nearly 
equal’’ in size. The choice depends on their interpretation 


LESSON ACTIVITY 
Using the Pages 


e Before the students begin, work one or two exercises on the 


board with them to review the procedure for subtracting 
when there are zeros in the minuend. One or more of the 
examples provided for subtracting amounts of money may 
be discussed orally. Also, students who are not familiar 
with cross-number puzzles will need some assistance in 
understanding how to record sums and differences in the 
puzzle. Review how the puzzle can reveal that an error in 
computation has been made. For example, the numerals for 
b down and e across share a common digit. You may wish 
to provide the students with copies of page T 391 on which 
to show the cross-number puzzle. Have them color the 
unused squares and copy the letters in the appropriate blank 
squares before they write the numerals. 

Note that the minuend and the subtrahend for Ex. 41 
have six digits, but the students will likely be able to extend 
the concept of regrouping to the sixth place with little 


T 36 


of ‘‘nearly equal’’. As long as the choice is a reasonable 
one it is acceptable. The two provinces closest in area are 
Saskatchewan and Manitoba, which differ by 1813 km’. It 
would be beneficial to have different solutions shown on 
the board and discussed. 

Have the students write their questions for Ex. 44 on a 
separate sheet of paper. The papers can be exchanged at 
this time or collected and redistributed on another day. 

These pages provide many exercises for practice and 
review. You may prefer to assign one section at this time 
and assign the remaining exercises in groups over a longer 
period of time. However, be certain to discuss the 
cross-number puzzle with the students when they have 
finished it. Although the concept of rotational symmetry 
has not been introduced formally, the students will likely be 
able to recognize this feature of the puzzle. It may be 





RELATED ACTIVITIES 


e The pictures of items for sale cut 
from catalogs and newspapers for the 
activity on page T25 are useful for 





Copy and complete 
the cross-number puzzle. 



























































Across 3 : : 
— generating subtraction exercises. Have 
P2S3 723770 = Se ae students pretend to purchase one item 
28 069 + 37 387 ee _ and pay for it by cheque. Have them 
10 817 - 8 472 (| ol of} | 6) use subtraction to find how much 
6000 — 3899 iil al alka t | money they would have left in a bank 
8371 — 7359 ‘ == — account if the present balance is 
m. 4198 +1234 : : 1 po $1000, for example. 
90 000 — 24 544 8 @ You may wish to have students play 
9547 — 1869 7 the game “‘Shopping Spree’’ described 
Down on page T377. It provides practice 


a. 10 300 = 2 622 b. 865 + 4567 d. 83810-18354 with addition and subtraction of 


f. 5043 - 2942 h. 30 008 — 28 996 i. 28577 + 36879 amounts of money. 
k. 4003 - 1658 I. 9661 - 894 


This chart shows the number of square kilometres 
in the provinces and territories. 





Newfoundland 404517 Saskatchewan 651 900 


Prince Edward Island 5657 ~= Alberta 661 185 
Nova Scotia 55 490 British Columbia 948 596 
New Brunswick PSA See WUKOt 536 324 


Quebec 1 540 680 Franklin 1 422 559 | 


Onrrio oes seam NODWeSE A wana 590 932 
Territories 


Manitoba - 650 087 Mackenzie 1 366 193 


| ee st 











41. How much larger is 42. How many square kilometres 
British Columbia than are there in the three 
Saskatchewan? 996 G96 km Maritime Provinces? |24 Sau 

. Two provinces are nearly equal . Use the chart to 
in size. How much larger make up a question 
is one than the other? to ask a classmate. 
Saskatchewan ‘and Manitoba 
\S13 km 





rotated through a quarter turn about the center, and all the 
digits will be the same as those in the original position of 
the puzzle. In other words, the difference obtained for c 
across (8767) is the same as the difference for 1 down, and 
the digits of the answers for o across and a down are 
identical to those, but their order is reversed (7678). Have 
the students find other exercises for which the answers have 
identical digits but in the reverse order. 
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Pages 36-37 
LESSON OUTCOME 


Round the minuend and the subtrahend 
and subtract to estimate the difference, There are 


Estimating the Difference 











then compare the estimate of the ae 
difference with the exact difference 
101 592 km? 
Prerequisite Skills are covered 
Subtract with regrouping, minuends with water. 
with up to five digits About how many 
square kilometres 
Checking Prerequisite Skills of land are 
Su hiveat in Manitoba ? 
1. 4130 2. 66 321 
1645 38 573 Round and subtract. 
A4SS a7 74S 
3. 40 300 4. 25555 650 087 ——~ 650 000 
9 524 12 769 107 592 saessi00/000 
30 776 1Q 786 550 000 
There are about 
550 000 km? of land 
in Manitoba. 
For the exact amount of land, 
subtract in the usual way. 
49 918 
650-037 
LOA, D992 
548 495 
There are 548 495 km2 
of land in Manitoba. 
36 
LESSON ACTIVITY Using the Pages 
e Have a student read the word problem to introduce the 
Before Using the Pages situation. Discuss why subtraction is used to solve the 
@ The development of this lesson for estimating a difference is problem. Draw attention to the word ‘‘about’’ and develop 
similar to that given on pages 24 and 25 for estimating a that it suggests an estimate of the difference rather than an 
sum. The procedure for reviewing the rounding of numbers a difference. Have students explain how each number 
described on page T 26 may be repeated at this time. As is rounded. (You may need to remind them of the meaning 
before, focus the review on numerals with four or five of the symbol km? which appeared first in Unit lon athe 
digits and rounding to the nearest thousand or the nearest 4.) Have them compare the estimate of the difference with 
ten thousand. the exact difference shown at the bottom of page 36 and 


note that the two numbers are about the same. Have 
students explain the steps of subtracting and regrouping to 
obtain the exact difference: 


@ Write the exercise 42 456 — 17 524 in vertical form on the 
board. Ask how to obtain an estimate of the difference 
without any written work. Point out that since each numeral 


has five digits, it is convenient to round each number to the Working Together: Ex. ess deal with the skill of rounding 
nearest ten thousand. The mental computation then numbers. This skill is applied in Ex. 5-10. For Ex. 9 and 
becomes 4 — 2 (ten thousands) is equal to 2 (ten 10, discuss whether rounding to the nearest thousand or to 
thousands), or 20 000. the nearest ten thousand is preferable, and have students 


give reasons for their answers. 
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Working Together 
Round to the nearest ten thousand. 


1. 22 900 2. 38 250 3. 4835 

20 000 U0 000 5000 
Round to the nearest ten thousand. 
seg ae to estimate the difference. 


000 - 30 ie 50 000 7000 — 3000 = 4.000 
5: 82 35052914 7. 7495 — 3266 
6. a sae 8. 47 915 — 25 087 


60 000 — 10 000 = 50 000 
Complete the chart. 


Sh | 2 ae) = Al eeisp 
TOMES 51690 9) 275 





Estimate | Exact difference 

















Exercises Estimates may vary. 


Round and subtract to estimate 
each difference. Then find 
the exact difference. 











Round to the nearest thousand. 


48 000 - 25 000 = 43 000 


RELATED ACTIVITIES 


e The activity described for addition in 
Related Activities on page T 27 may be 
adapted for subtraction. Use exercises 
similar to the following. 


Aw 27376 1. Estimate the difference of A and B. 
a7 000 


Round to the nearest thousand. 
Subtract to estimate the difference. 


2. Which two numbers have a differ- 
ence of about 40 000? 

e The cards suggested for use in the 
first activity in Related Activities on 
page T28 may be used for estimating 
differences. 

e For further practice in rounding 
numbers and estimating differences, 
choose exercises from previous lessons 
on pages 28-35. 


|. 20 000 2.D and B 
D and G 
F and B 


F and G 


1. 9163 72, (OV 3. 29116 
3748 4159 21 082 
SUIS ais 303uU From Edmonton it is 1887 km 
4. 4833 5. 9958 6. 35 O76 by train to Churchill and then 
3917 2150 14 038 4668 km by ship to England. 
anls $058 (0 a3) |Also, it is 1953 km by train 
Toi Oa © 11 5666 (6000) to Thunder Bay and then 


8. 88 056 — 59 894 28 162 (30 000) 
9. 67 682 — 9724 57 958 (58000) 
10. 7854 — 2799 5055 (5000) 
11. 23 097 — 14523 357 (10000) 
12. 31 235-8477 22.758 (23 000) 





6454 km by ship to England. 


Which route would be faster 
for shipping things from 


Edmonton to Eugieng: 


qu cn Churgnill 5 \I 


ugust?”” 2. in" November?” |>°Y 


3. in February? both routes closed 


13. 27 954 — 25 326 2628 (3000) 

14. 39 857 — 38905 952 (1000) BN 
depends on 

15. 47804 — 15 682 32 122 (30000) 

16. 2813 — 2782 3) (30) 


the month 


Exercises: The students must decide to which place to round the 


numbers. Usually, for five-digit numerals, the numbers are 
rounded to the nearest ten thousand. If an exercise involves 
a four-digit numeral, then each number is rounded to the 
nearest thousand. Thus, in Ex. 9, for example, 67 682 is 
rounded to 68 000 and 9 724 is rounded to 10 000 (to the 
nearest thousand). If rounding to the nearest ten thousand, 
the numbers would be 70 000 and 10 000. 

You may wish to have the students write their exercises 
using the format shown on page 26. Ensure that they record 
their estimates before computing the exact differences, as 
indicated below. 

Ex 29 116 
— 21 082 

CXACt CU CLE Cee 

estimate of the difference ————> 

Note that the estimate of the difference for Ex. 16 will be 
0 if the two numbers are rounded to the nearest thousand or 
to the nearest hundred. 


PROBLEM 
SOLVING 








oF 


Problem Solving: These problems suggest that the faster route 
depends upon the time of year, in other words, on weather 
conditions. The concept of answers being affected by 
different situations is dealt with on page 40. 


Assessment 
Round and subtract to estimate each difference. 


Then find the exact difference. Estimates may vary. 








1. 8413 2. 46 172 3. 41 600 
3562 11 895 9 764 
4@5l 34 277 31 336 

(4000) (34 000) (3a 000) 
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Pages 38-39 





OBJECTIVE The /—| Keys on a Calculator 

Relate additive and subtractive situa- ; 

tions to the use of the and [=] People who know how to work with numbers can use 
a calculator ta save them time and effort. 


keys on a calculator 


Materials 
calculators (optional) 


Vocabulary 
calculator, digit display, keys 


Background 

This is the first of seven special lessons 
devoted to the calculator. Although 
it is desirable that students have access 
to calculators, the exercises may be 
completed without using one. The 
exercises are designed to support and 
reinforce the work of numbers and 
operations by presenting the concepts 
from a different point of view. Be- 
cause of the many differences among 
even the simplest of calculators, some 
lesson suggestions may have to be 
modified to fit the calculators you use. 

















LESSON ACTIVITY The students may indicate their answers by writing 
or ia for each exercise. Ex. 11 is starred because its 
Using the Pages solution involves more than one step and the use of both 


the and [=] keys. The sequence for carrying out 
those steps may vary, but this aspect is not dealt with until 
page 61. 


e The photograph on page 38 can motivate a discussion to 
introduce this lesson. Point out that there are many different 
kinds of calculators designed to perform tasks from the very 
simple to the very complicated. Read the statement above 
the photograph, and emphasize the need to understand 
numbers and operations in order to use a calculator. This 
lesson deals with the skill of knowing which keys to press. 
This involves interpreting a given situation as one that is 
additive or subtractive, 

Question the students about the diagram shown at the top 
of page 39. Have them identify the keys for the digits 0 to 9 
and relate these to the section labeled ‘‘digit display’’. 
Identify the remaining keys that are labeled. Note that 
the (Clear Entry) and (Clear) keys are not 
referred to at this time. Explain that the keys indicated in 
red are the subject of today’s lesson. Draw attention to the 
statement in the ‘‘thought cloud’’ at the top of page 39. 
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To use a calculator, you need 
to knaw which keys to press. 














~ Add 











Decimal point Final result 


Tell which red key you would use to find 


1, 4398 + 1978 2. 


4, the sum of 59 S48 


3. the difference of 
5375 and 26 849 


. the cost of the 


items in your 


grecery basket 


. the number of people who went 


to the fair in all when you 


know the number for each day 


. haw raany more 10. 


there are in Alberta 
than in Saskatchewan 


square kilometres i 


, how many fewer people live 
in the provinces east of 


Divide 


Multiply 


Rig eS Digit display 


* Calculator 
keys are not 
always in the 
same place on 
. different 
‘calculators. 


Subtract 


each of these. 
23 846 - 17 248 


and 26 973 


. how much you will have left 


in your bank account after [=| 
you make a withdrawal 


. how many more or how many 


fewer peaple went to t alr 
today than yesterday 

how many square kilometres 
there are in Canada when 


you know the number in 


each province and territory 


Quebec than in Quebec itself area [=| 


when you know the population 
of each province 





sae 
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RELATED ACTIVITIES 


e On page 39 it is suggested that 
calculator keys are not always in the 
same place on different calculators. 
This can motivate a discussion of the 
differences among calculators that stu- 
dents have encountered. Have students 
cut pictures of calculators from 
catalogs and magazines. Display them 
on a large sheet of paper in one area of 
the room, and have students note their 
similarities and differences. 

e Discuss the abacus as an early form 
of calculator still in use in parts of the 
world. Students may be able to bring 
examples of a Chinese abacus to the 
classroom. 
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Page 40 


OBJECTIVE Situations That Affect Answers 


Identify different situations that affect An answer sometimes depends upon the situation. 
answers to problems What other answers are possible for Kit? 


x 





have $75 saved and ip 


RELATED ACTIVITIES } (will ccmiamoreumoneye 


» this week. Which : 
2 bicycle should | get? BICYCLE SALE 
as This Week Only! 
DeLuxe $99.99 Sale! 





e Students may enjoy making up prob- 
lems similar to those on the page for 
other students to solve. The sugges- 


tions may be drawn from their own a n° Dit ania Sohn ents 
experiences in decision making. A ) Ede ree | 

problem of particular interest to stu- | vy ** "scan get the ¢ | Super $ 89.99 Sale! 
dents that suggests a variety of differ- oe ~ | DeLuxe Bicycle... Bicycle 

ent situations can be written on a large Onna Rae ae 

sheet of paper and displayed for i AY Lg Standard $ 79.99 Sale! 


Bicycle ~$-@+_00 


several days to give students an oppor- 
tunity to contribute ideas. 





Answers will vary. 
Different answers are possible for each of these. 
Tell how different situations would affect the answers. 


. What postage stamps can 2. How long does it take to 
you buy with one dollar? go from Calgary to Vancouver? 


. How many hamburgers . How long should 
should we make for lunch? the table legs be? 





. How big should . How much sand should 
we make the boat? be put into the bag? 


. What shape should we cut . How big should we make the 
out of the cardboard ? opening in the birdhouse ? 


. How many pages 
will you read today ? 


PROBLEM 
SOLVING 











LESSON ACTIVITY some or all of the exercises to aid them in the discussion. 
For example, for Ex. 3, the answer can depend on the 
Before Using the Page following. 
: : : 1. How many people are there for lunch? 
@ Introduce this lesson by suggesting that, sometimes, when you ; 
‘ Spe os 2. How many hamburgers will each person want to eat? 
ask a person a question, that person replies, ‘‘It depends. 
PEG : 3. How large are the hamburgers? 
Have students relate situations of this nature that they have 
: ss 4. How many rolls are there? 
experienced. For example, a student asks a parent, ‘‘May I ; 
: = : ; 5. How much meat is there? 
go to the movies on Saturday?’’ and the parent replies, ‘‘It : 
= res 6. How much time do we have to eat? 
depends,’’ and proceeds to state situations that affect an 
7. How hungry are we? 


answer of yes or no. 


Using the Page 


e For the worked example, have students name as many 
situations as possible that affect the answer to ‘‘Which 
bicycle should I get?’’ Do not overlook the possibility that 
although Kit suggests she will earn more money this week, 
she may not earn enough to buy any of the bicycles on sale. 
Note that the sign says ‘“This week only!”’ 

You may wish to conduct an oral discussion of these 
exercises. Have the students record ideas in point form for 
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Checking Up 


Add. 


1. 7345 
2651 
9996 

. 2494 
3046 
55u0 

. $9346 

1755 

$11 101 
13. 2504 
635 
3071 
6al0 


. 16 942 


23 016 
39.9538 


BOO Zoi 


42 787 
78 O03 


. $19 675 


47 785 
$67 U60 
3 438 
12 607 
14 869 
30 914 


Skills 


Add, 
Add, 






Add, 






Add, 













Add amounts of money 9-12, 18, 20 
Add more than two numbers 13-16, 19 
Subtract, no regrouping ghee 
Subtract, one regrouping 23, 24 
Subtract, two regroupings DISS ON Se 3 
Subtract, three regroupings UA ec PR os Roy 
Subtract amounts of money 29-32, 39, 40 


17. 4953 +14983 19.936 
19. 13574 + 2 398+ 45463 ©1435 


Subtract. 


21. 9682 . 19 658 
7471 16 213 
2a | 3uu5 

. 6237 . 44189 
3908 37 452 
2324 6737 

. $7911 . $44 444 

5242 24 865 
$2669 $19579 

. 8000 . 90.000 
3832 - 65 205 
4168 au 745 

. 7353-1570 5783 


. $30 030 — $24 798 #5234 


. 9765 adults and 14 288 children 
visited the park in May. What was 
the total number of visitors 
to the park in May? QU 053 





no regrouping 
one regrouping 


two regroupings 


three regroupings 


Subtract with zeros in 







the minuend 33-36 


Solve 


word problems 41, 42 


Exercises 


. 1083 
8561 
9euu 

, 2087 
4739 
7326 

. $21.83 

26.59 
$8.42 


Les Siyh 2 
21143 
12 486 
U8 00) 


. $60 936 + $3 684 64 620 
. $131.56 + $257.43 + $23.31 $412.30 





. 8267 
6834 
1433 

=f Sy) S3S} 
3765 
1368 

2 175.48 

87.91 
$ 37.57 


Tl OL0SO0 


5 983 
4067 


192,209 747,862 YU 3u7 
. $180.02 — $11.34 $163.68 


. The contest had 35 500 
entries and 1750 prizes. How 


. 21541 
IAS 
35 U76 

. 57 642 

4 685 
62 327 
. $267.83 
75.82 
$33.65 
2 987 
11 635 
135753 
DONT AGL 


Page 41 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


@ Select a few numbers from exercises 
on this page and have students round 
the numbers to given places. 

@ On copies of page T390, write 
addends in the circles as shown in A. 


Have students show the sums in the 
squares. When they are familiar with 
the procedure, provide more challeng- 
ing diagrams, as suggested in B. 


51 09a 


. 34577 A 
12 097 
Qa 80 
. 62180 
45 921 
16 a5q 
. $576.60 
258.69 
$317.9\ 
. 42.003 
10 166 B 
3) 837 





many more entries than prizes 


were there? 33 750 
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e@ For practice in column addition, 
have students find the sum for each 
column of their answers for Ex. 11-16 
on page 16. 


Comments 


The chart showing the skill required for each exercise 
facilitates locating an area of difficulty. Exercises involving 
more than two addends, or addition and subtraction with 
amounts of money, may involve as many as four regroupings. 
The skill of lining up numerals in vertical form for addition and 
subtraction is assessed in Ex. 17-20 and Ex. 37-40. Errors may 
result from copying numerals incorrectly, regrouping incorrectly 
(for example, regrouping in addition where not needed), poor 
recall of basic facts, or poor understanding of the skill. Students 
should review a skill for which they answer only half the 
exercises correctly. If fewer than half the exercises are correct, 
the skill should be retaught. 

If all the exercises on page 332 were not assigned and 
completed earlier, you may wish to have the students complete 
some or all of the remaining exercises at this time. 
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Unit 3 Overview 


Multiplication 


This unit begins with a review of the basic multiplication facts 
and of multiplying two-digit numbers by one-digit numbers. A 
transition is made quickly from the longer form of algorithm 
requiring addition of partial products to the standard form 
showing only the product. The operation is then extended to 
multiplying numbers with up to five digits by one-digit 
multipliers. Multiplication by multiples of 10, 100, and 1000 is 
presented in preparation for multiplying by two-digit and 
three-digit multipliers. Medial zeros appear in the multiplicands 
but not in the multipliers. Estimating products is achieved by 
rounding both factors. The lesson on the use of the calculator 
deals with solving one-step and two-step problems using 
addition, subtraction, and multiplication. The last lesson deals 
with finding the number of different choices that are possible for 
a particular situation. 


Prerequisite Skills 


@ multiply a multiple of ten from 10 to 90 by a one-digit number 
@ regroup among the places for numerals with up to six digits 
@ read numerals with up to seven digits 


Unit Outcomes 


© complete the basic multiplication facts 

@ use the standard algorithm to multiply a two-digit number by a 
one-digit number 

@ use the standard form to multiply by a one-digit number, 
multiplicands with up to five digits 

@ multiply a number to 999 by a multiple of ten from 10 to 90, a 
multiple of one hundred from 100 to 900, and a multiple of 
one thousand from 1000 to 9000 

@ multiply by a two-digit number, multiplicands with up to four 

digits 

multiply three two-digit numbers 

multiply by a three-digit number, multiplicands with up to 

four digits 

® round two factors and multiply to estimate the product, then 
compare the estimate of the product with the exact product 

@ solve word problems using multiplication 

@ prepare a keychart to show the order of pressing the 
keys , [E], and on a calculator to solve a problem 

e find the number of possibilities of an event 


Background 


Multiplication is a binary operation in which two numbers 
called factors are combined to produce a third number called 
their product. Multiplication is related to addition in that the sum 
of equal addends is the same as the product of the particular 
addend and the number of such addends. 


| Se, ak RE 6+6+6+6= 24 
factor factor product addends sum 


In discussing multiplication it is sometimes necessary to 
identify the two factors separately, in which case one is called 
the multiplier and the other is called the multiplicand. 


factor factor product 
al x 48 = 336 
multiplier multiplicand product 
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factor 48 multiplicand 
factor Sl multiplier 
product 336 product 


It is generally accepted that in a concrete situation the 
multiplier refers to the number of groups or items and the 
multiplicand to the size of each group or item. For example, in 
buying postage stamps, 17 x 5 relates to 17 five-cent stamps 
and 5 X 17 relates to 5 seventeen-cent stamps; in both cases the 
cost (product) is the same. 

The commutative property of multiplication states that the 
order of two factors may be changed without affecting their 
product. Therefore, in 7 <x 48 = 336 and 48 x 7 = 336 the 
products are identical. There often are advantages in interchang- 
ing the multiplier and the multiplicand. 


7 48 

x 48 x 7 

56 336 
280 
336 


The associative property of multiplication states that the order 
of multiplying three or more factors does not affect the product. 
This property is particularly useful in simplifying some 
calculations, as shown. 

245 x 25 x 8 = 245 x (25 X 8) 


245 x 200 
= 49 000 


The distributive property of multiplication over addition states 
that if one factor is expressed as the sum of two or more 
numbers, each of the numbers is multiplied by the other factor 
and these products are then added. This property is probably 
used more widely than any other, for without it multiplication 
with two-digit and three-digit factors would be most cumber- 
some. Compare the steps and partial products in A and B. 


A 6 x 345 = 6 x (300 + 40 + 5) 
(6 x 300) + (6 x 40) + (6 x 5) 
= 1800 + 240 + 30 








—a2070 
23 
B 345 C 345 
xan 6 <6 
30° (68>) 2070 
240 (6 x 40) 
1800 (6 x 300) 


2070 


The distributive property is also operative in the standard form 
of the algorithm, as shown in C. Here, as well as in B, products 
are obtained by considering the place values separately; but the 
addition (regrouping) is integrated after each partial product. 
When both the multiplier and the multiplicand have two or more 
digits, the application of the distributive property is even more 
significant. In 27 x 365, each value in the multiplicand 365 is 
multiplied by 7 and by 20 and the partial products are added. 
Compare the steps shown in D, E, and F. 


D 27x 365 = (20 + 7) x (300 + 60 + 5) 

(20 x 300) + (20 x 60) + (20 x 5) 

+ (7 x 300) + (7 x 60) + (7 x 5) 
6000 + 1200 + 100 + 2100 + 420 + 35 
9855 





E 365 F 365 








Xe Moot 
So. lax) B55D (i *& 30D) 
420 (7 x 60) 7300 (20 x 365) 
2100 (7 x 300) 9855 
LOOS (20255) 


1200 (20 x 60) 
6000 (20 x 300) 


9855 


The major difficulty in using the standard form is in the 
regrouping that occurs from one place to the next. Consider the 
steps in the example shown. For multiplying ones, 5 x 7 = 35, 
only the 5 is written in the ones’ place; the 3 tens of 





35 must be remembered while the product 5 x 9 43 

(tens) is obtained; then the 3 (tens) is added to the 397 
45 (tens), making 48 (tens); again, only the 8 is AW 3 
written in the tens’ place, and the 4 (hundreds) 1985 


must be remembered while the product 5 x 3 

(hundreds) is obtained; then the 4 (hundreds) is added to the 15 
(hundreds), making 19 (hundreds). Briefly, the procedure is to 
multiply first, then add the regrouped number, but many 
students make errors by reversing these steps. 

The four basic operations with numbers are binary; that is, only 
two numbers can be combined at one time to produce a new 
number. If an expression involves three or more numbers, its 
value is determined in stages using two numbers at a time. Three 
elements are required to indicate each step — two numbers and 
an operation — as shown by 6 + 7, 4 x 5, and 28 = 7. The 
lesson on page 61 in this unit introduces the keychart as an aid 
for showing such steps in solving one-step and two-step 
problems. Although a keychart for using a calculator may show 
several steps, the calculator itself is a ‘“‘binary operator’’ and 
each step uses two numbers and an operation. The result of any 
single step appears on the digital display when a key is pressed 
for the next operation, and this displayed number is used with 
the next number — again, two numbers and an operation. For 
the keychart shown, after pressing keys for the first step 
(14 x 35), the product appears when the next operation 
key, , is pressed; then the product 490 is added when 12 is 
entered, and their sum, 502, appears when the final key, =| Sis 
pressed. 


falar — 


In the Problem Solving lesson on page 62 another interpreta- 
tion and use of multiplication is involved in finding the number 
of possibilities. For example, to multiply 5 and 7, the number of 
intersections, rather than the repeated 
addition of one number, provides the 
solution. Part of a screen illustrates 
this — 7 vertical wires cross 5 of the 
horizontal wires at 35 points. 


Teaching Strategies 


The success of the students in working with this unit is 
dependent, in part, on complete mastery of all the basic 
multiplication facts. The first lesson reviews these quickly, but 
the teacher may need to provide additional surveys and practice 
for the students to achieve this level of competence. 

In the preceding section the difficulties associated with 
regrouping for the standard algorithm are outlined. Students may 
need to be reminded frequently that the addition of ‘‘carried”’ 


numbers occurs after the next multiplication step. Oral and 
written drills may be helpful in this connection, using examples 
such as 9 X 8 + 3 and 6 X 8 + 5. Notice how extensions of 
basic addition facts are utilized frequently in the process: in the 
first example, the sum remains in the same decade, and 
72 + 3 = 75 is an extension of 2 + 3 = 5; in the second 
example, the extension of the “‘teen’’ fact 8 + 5 = 13 givesa 
sum in the next higher decade, 48 + 5 = 53. Thus, multiplica- 
tion with ‘‘carrying’’ (regrouping) can often present consider- 
able difficulty, since so many things must be considered 
mentally. 

During the early stages many students will probably write the 
‘‘carried’’ digits above the multiplicands, but when the 
multipliers have two or three digits there could be several sets of 
these. It is important, therefore, that students acquire skill in 
performing these successive steps without the use of such 
devices. Practice of the type outlined above is recommended to 
achieve this. 

It should be pointed out that zeros are retained in the ones’ 
place (in the ones’ and tens’ places) when multiplication is 
performed using a tens’ digit (a hundreds’ digit) of the 
multiplier. Not only do these zeros keep the partial products 
aligned properly, but they also emphasize the place values of the 
digits in the multiplier. In presenting the lessons in Starting 
Points in Mathematics it was considered more important to 
include the zeros, rather than to omit them and to substitute the 
meaningless and mechanical rule ‘‘move over one place”’. 

Differences in abilities among students will probably result in 
some grasping the new concepts and skills quickly, while others 
experience difficulty and frustration. It is suggested that the 
results of each lesson be examined carefully to discover which 
students require extra assistance and what their specific types of 
needs are. Rearranging of instructional groups may be needed 
several times in the unit. Suggestions are offered in the Related 
Activities for each lesson to provide for the divergent needs of 
both the more capable and the less capable students. 

If calculators are not available for the lesson on page 61, the 
lesson may be adapted by having the students write an open 
mathematical sentence to structure the problem situation. For 
example, the open sentence for Ex. 3 in this lesson would be 
(18 + 17) X 16 = [£5 ; in this instance, parentheses are 
required to indicate that the addition must occur before the 
multiplication. The other problems do not require parentheses in 
the number sentences. 


Materials 


models for thousands, hundreds, tens, and ones 
calendars 

copy of the telephone book for your area 
telephone book showing long-distance rates 
copies of page T 391 for each student (optional) 
calculators (optional) 


Vocabulary 

multiplication day, d 
multiply hour, h 
multiplication sentence century 
factor overtime 
product minutes, min 
multiple encyclopedia 
standard form dozen 
planetarium keychart 
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Pages 42-43 
LESSON OUTCOME 


Complete the basic multiplication facts 


Materials 
copies of page T391 for each student 
(optional) 


3 MULTIPLICATION 
Basic Facts 
pow MEny, ped cheeksist are } there? 


ce rows, 4 in each row vs 


There are 12 red checkers. 


Vocabulary 
multiplication, multiply, multiplica- 
tion sentence, factor, product, multiple 


EN 4 = 24 


pow many) goeckergs are analog 


— ows, a in each row é 


There are 24 checkers. 


How many squares 


are on 


the checkerboard ? 


There are 
64 squares on 
the checkerboard. 


as “8 rows, 8 in ach row | 


we x8= 64kG 


factor | ast 





Working Together 


Make a chart and 
list the multiples. 


EO CO ht Oo CT ero eS Be 


ad 


> 
N 


LESSON ACTIVITY 


Using the Pages 


e Begin with a discussion of the photograph. Have students 
name the game shown and briefly describe how it is played. 
Have them note that the checkers are arranged in rows to 
begin the game. 

Lead the students in a discussion of the example. Have 
them recall that 3 x 4 = 12 is read ‘‘Three times four 
equals twelve’ and that it describes the number for 3 
groups (rows) of 4. Have a student suggest the addition 
sentence that illustrates the concept 3 groups of 4 
(4 + 4 + 4 = 12), to review that multiplication is related 
to repeated addition. Follow a similar discussion for 
6 x 4 = 24 and 8 X 8 = 64, drawing attention to the 
terms factor and product. You may wish to introduce the 
term multiplication sentence at this time. Have students 
identify the factors and products in the sentences 
3 xX 4= 12 and 6 X 4 = 24. 
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£A multiple of a number is the product 
:, Of that number and any other number. 








x|ele Ww 


5]. 


SEP |= |a 




















Explain that each of the three multiplication sentences 
shows a basic multiplication fact since the two factors are 
less than ten. Emphasize that knowing the basic multiplica- 
tion facts helps in completing the multiplication of larger 
numbers accurately and quickly. 

Have students name a few basic facts they recall from 
earlier work in multiplication. 


Working Together: Have a student read the statement 
describing the meaning of the term multiple. Discuss how 
the multiples of 2, shown in the chart, are obtained. 
Explain that, for example, from the multiplication sentence 
5 xX 2 = 10, it is seen that 10 is a multiple of 2. 

To copy and complete the chart, have the students turn 
their lined notebook pages sideways and space their work 
so that the chart fills a whole page. You may prefer to 
provide each student with a copy of page T 391 for making 
the chart. 

The completed chart presents students with a summary of 
all the basic multiplication facts. 





Exercises 


RELATED ACTIVITIES 


e Have students refer to the completed 


This is the diagram for an chart from Working Together to ask 


Multiply. outdoor game called Four Square. and answer questions similar to the 


DENS ged 
2-20) 015. 
Sales By 
Bese) gle 


following. Note that, at this time, 
answers are restricted to numbers in 
the chart. 

1. Iam a multiple of 2. 


Re] lat a: q 1. How many squares can you find The sum of my digits is 5. 

8x6 48 17. in the four-square diagram? © Who am I? !4 

.9x7 63 20. These are diagrams for an 2. I am a multiple of 6 and also a 
7x4 28 23. outdoor game called Hopscotch. multiple of 7. 


. 6x 8g U2 
_ 8x4 3a 

















Write the ten products for 
each column. Which column 
can you do the fastest ? 











. How many 
rectangles 
31. SP, Si, can you find 

| in this 
| | diagram? |4 





3x2 hee 27 a tennis court. 


2x4 Joxo] 7x8 This is the diagram of 


Who am I? Ya 

3. Iam a multiple of every number. 
Who am I? O 

4. lama multiple of 2, of 3, and of 6. 
I am greater than 15. 





Who am I? !8 
a Heenany e Prepare number wheels and tables 
triangles from copies of page T 390 to provide 
can you find further practice in multiplication. 


in this 
diagram? % 








4 | | 
8 x 34] sh 9x6 


7X Rj 3x3 6x9 








6 x 4, ire | 





9x2 5 x 55 


is, 
5x6 


3* 7, La 7x6 can you find in 


4x 834 8x8 | 7x9 
2xgl4G 9x93! 9x7 




















Exercises: Instruct the students to work as quickly as they can. 


You may prefer to have them write only the products rather 
than the multiplication sentences. Ask them to ring the 
exercise numbers in their notebooks of the facts they were 
unable to recall quickly. Note that Ex. 32 involves equal 
factors and Ex. 33 presents unequal factors with the factors 
repeated in the reverse order. Ex. 33 presents an 
opportunity to discuss the commutative (order) property of 
multiplication, which states that the order of multiplying 
two numbers does not affect the product. 


Try This: Some students may need to copy the diagrams and 


trace the line segments using colored pencils to show the 
different shapes. The emphasis is on how many squares 
(rectangles, triangles) ‘‘can you find’’. Thus, answers may 
vary. However, the possibilities for each exercise are as 
follows: 6 for Ex. 1; 14 for Ex. 2; 8 for Ex. 3; 31 for Ex. 4; 
204 for Ex. 5. Students may need to return to Ex. 4 and 5 
over a period of several days. It will be helpful to number 
the regions of the diagram for Ex. 4. Probably the best 


8x9 . How many rectangles can 
you find in the diagram? >! 
sue eee _ How many squares e Ask students to see how many 


a checkerboard ? 
aou 








triangles they can find in this diagram. 


XQ 


strategy to apply in Ex. 5 is to investigate the number of 
squares on a copy of page T 391. Consider the squares one 
by one (A), then two by two (B), and so on, to determine a 
pattern for reaching the eight-by-eight board as shown in 
the photograph on page 42. Note that the statement beneath 
the photograph on page 42 implies 64 small squares. 


{rnfes in oes 
1 square 
5 squares 


14 squares 


Assessment 

Multiply. 

164x723 2.6x9S4 3.5x 525 
AeOmes CiesS) (ili 6. 7, x 8 Se 


TA7 


Pages 44-45 


LESSON OUTCOME Multiplying a Two-Digit Number 


Use the standard algorithm to multiply by a One-Digit Number 
a two-digit number by a one-digit 


3 school buses are used for the fiel j 
number; solve related word problems pie Nes 


Each bus will carry 57 children. How many 
children will the buses carry in all? 
Materials 


models for hundreds, tens, and ones 


Vocabulary 
standard form 


Prerequisite Skills 

Complete the basic multiplication 
facts; multiply a multiple of ten from 
10 to 90 by a one-digit number; 
regroup ones as tens and tens as 
hundreds 


Multiply 3 and 57. 


8x7 =2105 


Checking Prerequisite Skills 
Complete. 


“or 2 tens 1 one. == 





























1S 4a? is 
4x 2tens = _2 tens 
4 x 20 = 90.5 emgeerseeet! Aces lie 
a 6 6 tens 60 ii * “and 2 more tens 2 . ity Le eerie 
7 x 7 x 7 ; Re make 17 tens. ae _ nf This is the A 
ae a ee OURS PDE BES Ra een standard form: 
Wea 42 tens 420 for multiplying. | 
33) 7 tens 70 Mii. Cre seas eee 
x 9 x 9 x 9 (ik = | ) = The standard form is one ~ 
ees aa a [ES “=: of the fastest ways | can 
©3 ©S tens 630 i aid y ss multiply using a pencil. 
4. 42 ones = _4 _ tens 2 ones ier sec 
42 tens = _4 _ hundreds 
2 tens 
The buses will carry 171 children in all. 
5. 63 ones = 6 tens _2 ones 
63 tens = © _ hundreds 
tens 
LESSON ACTIVITY Ask for the number represented by 4 groups of 3 ones 
and have a student write the partial product, 12, in the 
Before Using the Pages exercise while another student regroups the models. Draw a 
e Write 4 x 23 = 22: on the board and ask for the number of pS ROU eS IE uC AE Bout a 


ie : f regrouped from 10 ones. Similarly, ask for and show the 
groups and the number in each group. Then write the two number represented by 4 groups of 2 tens. Have a student 


factors in vertical form. Have each of four students ; ‘ 2 
see rm Aaa ee write the final product. Summarize the steps: multiply the 
eee (ea gh te tie meas 5. ones first; regroup; multiply the tens; and add. 


perow: mare a a pie wy set oe ae ai Suggest that the product 92 can be written without 
SUPA Pete Ete CMO TE WbORCTRGION tie Sail amen faa having to write the lines that show 12 and 80. In other 


ofoeonia ithe display. words, the written work can be reduced from three lines to 
one line. If possible, have a student demonstrate this at the 





ie ei) ay Git tater yaa) board, explaining the procedure. 
Geisttctcot Gari Tass, tens ones 
Gg0 ag0 2 3 Using the Pages 
pacha @ The worked example presents the long form and the standard 
2 form for multiplying 3 and 57. Have a student read the 
a om ca a Sm piss ll, word problem aloud. Discuss the facts presented in the 
Hee SeGe Ree, Samana ee oe problem and point out that because 3 groups of 57 are- 
0400 000d described, multiplication is used in the solution. Have 
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Working Together 


Show each multiplication 
in standard form, 


Example: 63 becomes 63 
_& 8 

24 

480 

504 


34 22 52 Pez9 
a2 Fat ely i 
8 Q d2 81 
60 68 300 360 
68 312 441 


Multiply. Use the standard form. 


4. 42 5. 38 6. 45 
2 4 i 
|Q6 15a SWS) 

Exercises 


Multiply. Use the standard form. 


RELATED ACTIVITIES 


e For further practice, have students 
complete some or all of Ex. 1-17 on 
page 334. 

@ Prepare word problems referring to 
school buses and trips taken by stu- 
dents in your school or class. Have 
students help to prepare the problems 
prior to or immediately following a 
trip. Ask them to contrast the number 
of seats available on their buses with 
the buses described on pages 44 and 
45. Assign the problems for extra 
practice. 

e Have students investigate the seating 
capacity of vehicles other than school 
buses and use the information to 
prepare word problems for other stu- 
dents to solve. 

e Students having difficulty with the 


ile 


10. 


13: 
LS: 
deze 
19. 
21. 


272 
2 

uy 

5. 68 

6 

4038 

8. 52 

4 9 


332 U68 


87 Ui ZA) 
9 7 


733 203 


2x23 U6 
ar84) 952 
8x77 616 
7 X 38 266 
5 x 74 370 


3. 40 
6 
auo 
6. 25 
5 
1Q5 
9. 49 
8 
39a 
WAS 4G) 
Zo 
123 
. 4x72 228 
OS la 
nee oe akon {fii ul 
exe / 9) lol 


Os 99 Sot 


23. The buses will travel 48 km 
each way on the field trip. 
How long is the round trip? 946 km 


. What will the total distance 
be for all 3 buses? 983 km 


. How many children could go on 
the field trip in 4 buses? 992 


. How many children could go on 
the field trip in 7 buses? 3qq 


. 6 teachers or their helpers 
ride each bus with 57 children. 
How many people are going on 
the field trip in all 3 buses? \gq 


. If 57 children and 6 adults are 
driven on the field trip in each 
of 4 buses, how many people 
would be on the buses in all? 952 


45 





standard form can be helped through 
the use of felt numerals and a flannel 
board showing the place values for 
three-digit numerals. As the multipli- 
cation is carried out, felt numerals are 
placed to show the product and the 
regrouping. For example, in 4 x 67, 
the felt numerals 2 and 8 are selected 
for 4 x 7. The felt numeral 2 is seen 
first in the ones’ column and is then 
moved above the 6 in the tens’ 
column. 








students name the number of digits in each factor and relate 
this to the title at the top of page 44. 

Question the students about the steps shown for each 
form. For example, ask how many tens and how many ones 
there are for 57. Ask what is multiplied first, what the 
partial product is, and how this can be shown in the 
exercise. Continue the discussion in a similar manner. 
Emphasize that the standard form is preferable because it 
involves less written work, but point out that addition of the 
regrouped tens (2 tens, in this instance) is carried out after 
multiplication of the 5 tens. 


Working Together: Ex. 1-3 provide practice in writing 


multiplication exercises in standard form. The standard 
form is then applied in completing Ex. 4-6. Use other 
similar exercises as required. It would be beneficial to have 
students explain their work on the board. 


Exercises: Remind the students to write Ex. 13-22 in vertical 


form. For the word problems, the students will need to 
recall from the worked example that each bus can carry 57 
children. The question asked in Ex. 24 refers to the trip 


described in Ex. 23. If necessary, explain what is meant by 
‘‘round trip’’. The solutions to Ex. 27 and 28 involve more 
than one step. Be certain to note different solutions that 
students give for these, and provide an opportunity for the 


solutions to be displayed and discussed. 


Assessment 
Multiply. Use the standard form. 
i441 2726 3. 35 4. 7 x 80 560 
3 6 9 5. 6 x 66 396 
a3 156 315 
Solve. 


6. Each bus can carry 49 children. 


How many children can be carried in 4 buses? !“6 


T 49 


= SS a ae ee ee ee 


Pages 46-47 


LESSON OUTCOME Multiplying by a One-Digit Number 
Use the standard form to multiply by a The planetarium can hold 354 people for each show. 
one-digit number, multiplicands with On Saturday there are 6 shows. How many people 


can see a planetarium show on Saturday ? 


up to five digits; solve related word 
problems 


Vocabulary 
planetarium 


Prerequisite Skills 

Multiply a two-digit number by a 
one-digit number; regroup among the 
places for numerals with up to six 
digits 


Checking Prerequisite Skills 
Multiply. Use the standard form. 


1. 14 Alec V2 5 eya 4. 69 











Ys 5 8 4 
2aZ 160 ONG IG Multiply 6 and 354. 
Complete. 
5. 54 tens = _2 _ hundreds 4 tens ve Be ee 
6. 39 hundreds = _5 _ thousands 6x 4=24 oF A 26 ~ 5 tensed ters ee 
9 hundreds ~,2 tens 4 ones. | * 2 more tens make 32 tens : 
7. 81 thousands = _%_ ten thou- ees mre 


sands 1 thousand 


8. 47 ten thousands = 4 hundred 
thousands __7 _ ten thousands 


fe 6 x 3 hundreds = 18 funicreds. i : 
- 3 more hundreds make 21 hundreds ie 
-,or 2 thousands 1 hundred, .~ 








2124 people can see a planetarium show on Saturday. 
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LESSON ACTIVITY Have students explain how they are alike and how they are 
different and suggest whether the basic procedure for 
Before Using the Pages completing the multiplication would be the same for each 
e You may wish to t an oral review of exercises similar CACESASE: 
y carry ou ew of exercises 
to the following. 
6 x 4 tens Using the Pages 


How many tens? 

3 X 9 hundreds 

How many hundreds? 

7 X 8 thousands 

How many thousands? 

8 x 4 ten thousands 

How many ten thousands? 
You may wish to have students express each answer in 
regrouped form as well, for instance, 24 tens is regrouped 
as 2 hundreds 4 tens. 


e The worked example illustrates that multiplication of a 
three-digit number is an extension of multiplying a 
two-digit number. Basic multiplication facts and the 
concept of place value are applied. 

Introduce the word problem and have a student explain 
why multiplication can be used to solve the problem. 
Question the students about the solution. For example, ask 
what is multiplied first, what the partial product is, how 
many tens and ones there are, where this is written in the 
exercise, what is multiplied next, and so on. Have a student 


@ Write the following multiplication exercises on the board. read the concluding statement. 
4 54 354 2354 12 354 @ Have the students study the exercises (not the word problems) 
x 6 x 6 x 6 x 6 x 6 


on page 47. Ask how they are similar. There are two factors 
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Working Together 


Complete each multiplication. 


Multiply. 


tin US 8. 684 


et we 
300 3U1Q0 


Exercises 
Multiply. 


1. 59 2. 34 
5 oe 
a95 238 


9. 2604 


3. 87 
26 
523 


Li 16938 
ap 
101 638 


12. 40 536 


3aYU 288 


30. There are 3 planetarium shows 
Saturday evening. How many 
people can see these shows? |062 


. The planetarium has a special 


ne 


14, 
16. 
18. 
20. 
22. 
24. 
26. 
28. 


5. 951 
Sel 
6657 

8. 4003 


6. 606 

Bs 

3636 
9. 4625 


506 34u 


es gA8 
20 O15 37 000 
11. 27879 
os 
83 637 
UR WY Wee 
9 
159 543 


8 x 941 7528 
9x17 |53 
A x 634 2536 


15. 6x 921455 Qeau 
17. 2x 47 216a0uy 3934. 
19. 8x 5764uU6 ||2 


5x 712 32560 21 
9 x 55559 99523 
8x 880 7ouU0 25 
3 x 5226 |5 67327 
2 x 9999 |q 999 29 


oe ERS NF totige) | Slt 
. 7 x 76 008532 0 
. 4x 9052 36 208 
- 6*%10375 62 250 
, 5% 19753 93 765 


show each weekday afternoon. 
How many people can see this 
show from Monday to Friday? |770 


. The school auditorium can hold 


1250 people. How many people 
can see the 3 performances 
of the school play? 2750 


. The football stadium in 


Vancouver holds 32 752 people. 
How many people can go to 

8 Canadian Football League 
games there in a season? 262 O|6 


The Montreal Forum holds 
18 350 people for hockey. 
How many people can watch 4 


Stanley Cup games in the Forum? 
73 400 


. The baseball stadium in Toronto 


can hold 46 500 people. 

How many people can watch a 

3-game series in the stadium? 
139 500 


47 





in each exercise and one of the factors is a number less than Assessment 
ten. Relate this to the title of the lesson at the top of page Multiply. 
46. 
1. 93 
Working Together: Ex. 1-3 review the steps of multiplying a 4 
two-digit number with regrouping. This concept is applied 37a 


in Ex. 4 for which the multiplication of the ones and the 


tens (shown completed) requires no regrouping, but 
regrouping is necessary for multiplication of the hundreds. 
Gradually, the concept is extended for exercises that 
require two and three regroupings (Ex. 5 and 6). Students 
are required to apply these skills independently in Ex. 7-12. 

It would be beneficial to have some students complete 


Solve. 


their exercises on the board and explain their work. Point 
out that the procedure of multiplying and regrouping from 
right to left is applied each time in multiplying by a 
one-digit number. 


Exercises: Note in Ex. 31 that a multiplier of 5 is implied in the 
wording of the problem. 


2215 


4. 7 x 5642 39 49U 
5. 9 x 14 069 IAG Gal 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 18-22 
on page 334. 

e Adapt the fourth activity in Related 
Activities on page T49 for a larger 
group. The steps are shown below. 
Ask five students in turn to complete 
one of the five steps necessary to 
calculate 7 x 21 836. 





A B C 
[5]24 
21 836 21 836 21 836 
x 7 x 7 x 7 
ke [as2 
D E 
[i]s 24 15 24 
21 836 21 836 
x 7 Xx 4) 





[2]852 [152 852 


As a silent activity, it requires the 

continued concentration of each 
member of the group. For a more 
challenging activity, have the students 
show only the digits of the product. 
e Some students are handicapped in 
working with the standard algorithm 
because of poor recall of basic multi- 
plication facts. These students should 
be allowed time each day for practice. 
To diagnose which facts students are 
having difficulty with, give each stu- 
dent a copy of pages T 381 and T391. 
Ask them to write the factors 0 to 9 and 
the symbol x on their copy of page 
T391. Then adapt the procedure 
suggested for addition facts in Related 
Activities on page T 18. 


3. 6130 
wie 
30 650 


6. An auditorium can hold 1350 people. 
How many people can hear the 4 performances of a concert? 


S400 


T51 
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Pages 48-49 
OBJECTIVE Practice 


: : Js Itiplication to help you answer the questions. 
Demonstrate competence in multiply- Uocbmuieligae sie hie 


ing by a one-digit number; solve 
related word problems 


1. How many balls of 2. How many balls of wool are there? |23 
crochet cotton are there? UY 





LESSON ACTIVITY 


Before Using the Pages 


© Remind the students that multiplication can be used to find the 
number of objects in a rectangular array. For example, 
show a four-by-seven array of dots on the board and ask 
how many dots are in the array. Have students indicate 
whether they found their answer by counting by ones, by 
addition, or by multiplication. Emphasize that multiplica- 
tion is the most efficient approach. Tell the students that a 
rectangular array has seven rows and twelve columns. Ask 
how many objects there are in the array. Use other similar 
examples. 


Using the Pages 


e The photographs on page 48 suggest where arrays are seen in 
everyday life. The examples at the top of page 49 indicate 
that amounts of money are multiplied using the same 
procedure as for multiplying whole numbers. It may be 


T52 











beneficial to discuss the three exercises with the students, 
having them explain the steps for each multiplication. Draw 
attention to the symbol $ in each product. 


Try This: The students will likely use a ‘‘guess and test’’ (trial 


and error) approach in replacing the gray squares with 
digits. As indicated, the more digits involved, the more 
difficult the exercise. Depending on the level of the 
students in your class, you may wish to direct them to 
spend more time exploring different solutions for Ex. 1 and 
2, for example, and less time trying to find one solution for 
Ex. 6 or 7. Over a period of several days the students may 
share their solutions with the rest of the class. Copies of 
page T381 would be helpful in finding all the possible 
solutions for Ex. 1. Also, a sequential approach is helpful 
for Ex. 2 and 3. In other words, have students consider all 
the possibilities for 2 as the multiplier, 3 as the multiplier, 
and so on, to 9 as the multiplier. For instance, Ex. 2 may 
begin in the following way. 





Amounts of money are multiplied just like whole numbers. 





r 
Examples: 


4 24 1 
$3 742 $5.40 
6 g 





$22 452 $16.20 





Mrs. Burton bought winter 
clothes for her 3 sons. 1 


. Each hat cost $4.99. 13. 
How much did 3 hats cost? 15 


. Each coat cost $23.89. 47. 
How much did 3 coats cost? 
$7\.67 19. 


67 


. Each pair of boots cost 21. 
23. 


$11.47. How much did 
3 pairs of boots cost? $3) U| 


. Mrs. Burton bought 2 pairs 
of socks for each boy. 
Each pair cost $1.49. 


How much did the socks cost? 
$3 OL 


Multiply. 


+7273 \9\\ 12. 5x 8478 U2 390 
. 4x $47.88 $191.52 
. 9x 30894 278 OU6 
my? XOnoo oo a5 
. 3x $8592 $25 776 
- 6x 73.195 439 170 
. 8x 1250 10 000 


with Example: 
a digit to show F 
a multiplication. 
Do not use the same 
digit more than once 
in each exercise. 


use 





Answers will vary. 











U335 


» The Prcevee 
go, the harder 

: they get. How 

: many can you dor 











15 17 19 34 35 38 
Kade ew X. pe Say X82 Xen 2 

30 34 38 68 70 76 
Note, however, that the goal described on page 49 is to find 


just one exercise to fit each pattern. 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 23-27 
on page 334. 

e Have students search for different 
examples of arrays in everyday life. 
They may cut pictures from magazines 
and use these to generate word prob- 
lems. 

e Pictures of items cut from magazines 
and catalogs may generate multiplica- 
tion exercises involving amounts of 
money. For instance, students may 
find the cost of buying four automobile 
tires if the price of one tire is $36.67. 
e Have students practice basic multi- 
plication facts by completing diagrams 
similar to the following on copies of 
page T390. Factors are shown in the 
circles; products are shown in the 


squares. 





e The list for the game ‘‘Shopping 
Spree’ described on page T377 may 
now include such statements as **From 
now on, every item you purchase is 
twice the marked price’ and ‘‘Your 
shopping limit is now three times the 
original value’’. 


T53 


A BATE MN a sha peg pe 


Ee 





Pages 50-51 


LESSON OUTCOME 


Multiply a number to 999 by a multiple 
of ten from 10 to 90, a multiple of one 
hundred from 100 to 900, and a Gitfereninestatnns 
multiple of one thousand from 1000 to into each bag 


9000 and filled 300 
bags for the bin. 
How many stamps 
did it put into 

the grab bags? 


Multiplying by Multiples of 10, 100, and 1000 


The stamp store 
set up a 

“Grab Bag Bin”. 
It put 175 


Materials 

models for thousands, hundreds, tens, 
and ones (optional) 

Prerequisite Skills Seal. 
Multiply a number to 999 by a 
one-digit number; read numerals with 
up to seven digits 


AZ 
PaBROnO 


For the product 


cE hundreds © tens 0 ones | 


Checking Prerequisite Skills 
Multiply. 


you need to know how to multiply O and 175, 


1. 19 2. 141 
3 6 
Sy S46 
By POR 4. 352 
4 i 
POLxol i= Ome 
Complete. hopeddmale WB. 


Sei ss047—— i) thousand ue 


6. 5092 006 = _>_ million 
thousand 





and how to multiply 
3 and 175. 





“3 hundreds x175= 


* 525 hundreds or ae 
f (0.0 The stamp store put 


52 500 stamps into 
the grab bags. 





LESSON ACTIVITY 


are different. Demonstrate the similarity by showing 
10 xX 23 = 230 as 1 ten X 23 = 23 tens. Then extend the 
concept to multiplying by 100 and by 1000. 

23 23 


Before Using the Pages 
@ Review that numbers such as 10, 40, and 370 are multiples of 23 23 23 














ten, and that the standard numerals for multiples of ten ae [ee me letcne e310) xl hundred x 100 
show zero in the ones’ place. Then have students express 23 2onense 250 23 hundreds _2300 
multiples of ten as a number of tens. Models are useful in 23 3 
reviewing this concept. x 1 thousand x 1 000 
= lten 40 = . tens 370 = 37 tens 23 thousands 23 000 
Extend this concept to multiples of one hundred and one 
thousand. Use other similar exercises, for example, 1 x 142, 
1 hundred = 100 1 thousand = 1000 10 x 142, and 1000 x 142. Restricting the multipliers to 
4 hundreds = 400 4 thousands = 4000 10, 100, and 1000 enables students to focus on the zeros in 


37 hundreds = 3700 37 thousands = 37 000 the multiplier and the product. 


® Tell the students that thinking of multiples of ten (one 


hundred, one thousand) as a number of tens (hundreds, 
thousands) helps to complete multiplication exercises with 
large numbers. Write the exercises 1 X 23 and 10 X 23 in 
vertical form on the board and have the students find the 
products. Ask how the two exercises are alike and how they 


T5654 


Using the Pages 


e Introduce the word problem and discuss why multiplication 
can be used to solve the problem. Ask how many digits 
there are in 300 and have the students identify each. Point 
out that 300 is a multiple of one hundred. Rewrite the 





Working Together 


Use the first statement to help You complete the others. 


63 





4 tens x 17 = 
40x17 =" 


: tens 
> 6380 


ai 


4 hundreds x 17 = 
400 x17 =". | 


hundreds 
6800 








6 tens x 39 = tens 


60 x 39 =9y aay 


6 hundreds x 39 = 
600 x 39 = 


, a3 


”, hundreds ] 








asto00 





3.| 453 453 453 453 


9 9 hundreds 900 


__9 thousands 


453 
9 000 





4077 hundreds #00 


thousands 


7,000 











GO7 7 OTT 
Write O in the ones 
and tens places. Then 
multiply by 3 (hundreds). 


6. 128 Tf, WAGE) 


300 300 
32 U00 Ql2 700 


Write O in the 
ones place. Then 
multiply by 7 (tens). 


4. 28 5. 369 
70 _70 
la65 as $30 


Exercises 


Multiply. 


UOo77 


Multiply. 
8. 276 


5520 


9. 784 


20 500 
392 000 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 28-37 
on page 334. 

e Demonstrate products obtained by 
multiplying by 10 on an abacus. For 
example, have a student show ‘“‘four’’ 
on the abacus, then show ‘‘ten times 
four’’, “‘ten times forty’’, and so on. 
Point out the corresponding changes 
such as four rings on the ones’ peg 
replaced by four rings on the tens’ peg. 
Repeat this for numbers involving two 
digits and three digits. For example, 
show 397, then show the number that 
is ten times 397. 

Use a similar procedure to de- 
monstrate multiplying a number by 
100 or 1000. Have students describe 
the results. 


e The above procedure can be adapted 
for use with models of thousands, 
hundreds, tens, and ones, to offer a 
different view of the same concept. 

e Have students complete number 
wheels and tables similar to the follow- 
ing on copies of page T 390. 


1. 46 2. 141 5. 108 6. 942 


30 20 


3; 163 4. 695 


30 500 60 800 700 
|380 3840 81 500 U1 700 86 00 659 000 


7. 70 x 53 3710 8. 200 x17 3400 g. 50 x 47 2350 10. 900 x 1446 g00 
3520 ‘ ©6000 
11. 142 x60 8520 12. 75x80 13. 36 = 4000 | 000 14. 2000 * 358 - 000 





Study these multiplication sentences. 
3x10= 30 7 x 106 = 
28x 10= 280 35x 100= 3500 
10x 65= 650 100x 35= 3500 
429 x 10 = 4290 631 x 100 = 63 100 











4x1000= 4000 
79 x 1000 = 79000 
1000 x 64= 64000 

152 x 1000 = 152 000 


700 








Give a rule that helps you find the product when 
For the other factor, move the digits 
1. 10 is a factor. 2. 100 is a facter. 3. 1000 is a factor. 
one |place +o the lef+ two places to the lef+ three places to the 
Make up some multiplication exercises and test your rule. 
and |write one zero and write two zeros. and write three zerod 





4-9 suggest that zeros may be written in the appropriate 
places of the product first, and then multiplication can 


multiplication on the board as shown and have the students 
complete it, explaining each step. 





175 i) continue as if by a one-digit number. 
ee hundreds EY) Exercises: For Ex. 7-14, you may need to remind the students to 
525 hundreds 52 500 write the factors in vertical form so that the multiple of ten 


Suggest that the product can also be found by 
considering each digit of 300 in turn. To do this, it is 
necessary to recall how zero as a factor affects the product. 
Lead the students through the worked example of 
multiplying 175 by O ones, 0 tens, and 3 hundreds. 
Emphasize the right-to-left order of considering the digits 
of 300. Have a student read the concluding statement. 


Working Together: Ex. 1-3 help students to relate multiplica- 
tion by multiples of 10, 100, and 1000 to multiplication by 


(one hundred or one thousand) is the multiplier. 


Try This: The skill of multiplying a number by 10, 100, and 
1000 is of particular importance in relating metric units of 
measurement. These exercises encourage students to find a 
pattern and formulate a rule for multiplying by these 
numbers. Students who discover patterns on their own and 
can describe them in their own words are more likely to 
recall the rules and apply them. 


a one-digit number. Have them note that multiplying by a Assessment 

number of tens results in a zero in the ones’ place of the Multiply. 

product. Multiplying by a number of hundreds gives a 1. 52 2. 204 3. 576 4. 173 x 50 8650 
product with 0 tens and 0 ones. Finally, multiplying by a 30 800 00 hs 000 
number of thousands gives a product with 0 hundreds, 0 1560 163 200 115 200 5. 12 x 4000 


tens, and 0 ones. Since the above results are consistent, Ex. 6. 600 x 397 238 200 


be tli = ~< 


ee 


ee 





Pages 52-53 


LESSON OUTCOME 


Multiply a two-digit number by a 
two-digit number 


Multiplying a Two-Digit Number 


by a Two-Digit Number 


When the puzzle is put together 


Prerequisite Skills 

Multiply a two-digit number by a 
one-digit number; multiply a two-digit 
number by a multiple of ten from 10 to 


there are 36 rows with 42 pieces 
im each row. Are there more than 
1500 pieces in the puzzle? 


Multiply 36 and 42. 


*43 tens 6 ones : 


you need tao know how 





to multiply 6 and Poete 
i Neu ae not ae 
.. to write this 
“ numeral if you : 
© can remember it. 


Then add, 


42 
ono 


90 For the product 
Checking Prerequisite Skills 4 2 
Multiply. 36 
1. 34 2. 76 
2 = 
63 330 
3. 49 4. 88 
fl 9 
343 7192 
Sfe2T 6. 41 and how to 
80 30 multiply 3 and 42. 
2160 1a30 
7. 65 8. 22 
60 40 i 
3900 B30 ae - 


3 tens x 42 « . 
“126 tens or F 1260, 


There are more than 71500 pieces in the puzzie. 


¢ You can change the 3” 
order of the factors 
éto check your work.” 


LESSON ACTIVITY 


Before Using the Pages 


@ Write exercises on the board to review multiplication of a 
two-digit number by multiples of ten from 10 to 90. Some 
examples are provided. Emphasize that multiplying by a 
number of tens results in zero in the product. 


34 76 49 88 
x 20 x 50 x 70 x 90 
@ Write the following exercises on the board. 
34 34 
x 6 x 20 


Have the students find the product for each exercise. Then 
have them find the sum of the two products. Explain that in 
this lesson they will learn to combine the three steps into 
one multiplication exercise to find a product such as 
26 x 34. 


T56 


> If this result does not * 
match the first result, . 
~ there is a mistake v"- 
er in your work. 





Using the Pages 


e Briefly discuss the photographs on pages 52 and 53. Have the 
students note that the cover of the puzzle shown on page 52 
suggests there are about 1500 pieces. Ask students whether 
they enjoy doing jigsaw puzzles and if so, to describe why. 
Discuss the fact that the assembled puzzle has the shape of 
a rectangle, and that the pieces of the puzzle fit together in 
rows with the same number of pieces in each row. 

Introduce the word problem at the top of page 52 and 
have students recall that the number of objects in a 
rectangular array can be found by multiplication. The 
situation presented emphasizes the advantage in knowing 
how to multiply. 

The worked example demonstrates that multiplication by 
a two-digit number can be performed by multiplying by the 
ones as usual, then multiplying by the tens (with care to 
place 0 ones in the partial product), and then adding the 
partial products. Guide the students in a discussion of the 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 38-48 
on page 334. 

@ Students who are having difficulty 
may find it helpful to perform a 
multiplication in three parts as de- 
scribed in Before Using the Pages. 

e Exercises similar to the following 
help students to focus on the place 
value of each digit of the multiplier 
and provide practice in writing corre- 
sponding products. 





29 43 67 38 

5G oop ha ae) x 44 

29 86 201 152 

; 290 860 2010 1520 

Working Together Exercises 

319 946 2210 1672 

Multiply by following the steps. Multiply. Change the order of e Prepare a work sheet showing sev- 
1 the factors to check your work. hs ri ; 

eral one-digit numbers within circular 

1 os ae shapes. Form ‘‘chains’’ by joining a 

MusiON tang 2F ea hata pee few consecutive circles with line seg- 

Write 0 in the ones place: | - 4. 25 83 ments. Have students select one or 


Multiply 3 (tens) and 27. a 
(NG IES See al 


more chains and find the product of the 
numbers in each chain. 

&4 . 78 x 66 4303 . G2 x 88 F0IG 

g6 . D4 x 89 UB0G . 55 x 52 Q360 
Multiply 6 and 84,» San 11. 65 = 68 4Y4UQ0 12. 48 25 1200 
Write 0 in the ones place. f 20 73. 31x84 OC04 14. 7392 G7IG 
Multiply 9 (tens) and 84. 18064 
Add Paes Ay 8 Sadia nd'h How many pieces are in 

each of these jigsaw puzzles? 





Multiply. Change the order of 15 
the factors to check your wark. 


22 rows with 34 
pieces in each row 74S 
4. 46 5. 97 16. 28 rows with 28 


85 pieces in each row 73uU 
BQu5 





The chains can be displayed on an 
overhead projector rather than on 
individual work sheets. 








steps shown. Afterward, develop the solution on the board Exercises: Students are asked to complete each multiplication 
in the following way, adding the two partial products as the twice in Ex. 1-14, by reversing the order of the factors so 
final step. they can detect errors and make the necessary corrections. 
42 42 252 Encourage them to space their exercises well to avoid 
x 6 x3 tens + 1260 STOW GEeaN.OTk: 
252 126 tens or 1260 1512 Assessment 
At the bottom of the page, the worked example shows Multiply. Change the order of the factors to check your work. 
the factors of the original example in the reverse order. 1. 34 pS 2G] 33067: 4. 78 
Have students describe each step of the multiplication. 21 52 33: 94 
Point out that by changing the order of the factors and 714 \4Ou al | 71332 


multiplying again the students can check their work. 


Working Together: Ex. | and 2 identify the steps required to 
complete the multiplication. Emphasize the reason for 
writing 0 in the ones’ place for the second partial product. 
Use other similar exercises as required. Have students give 
statements similar to those in Ex. 1 and 2 in an oral 
explanation of their work for Ex. 3-5. 


TART 


eee 





Pages 54-55 
LESSON OUTCOME 


Multiplying by a Two-Digit Number 


Multiply by a two-digit number, mul- 
tiplicands with up to four digits; 
multiply three two-digit numbers; 
solve related word problems 


Materials 
calendars 


About how many breakfasts 
will Mike eat if he eats 
one, each. day for, JS. years ? 


Most years have 3 


ular 75 and 365 will 


give about how many times 
Mike will eat breakfast. 


Vocabulary 
day, d, hour, h, century 


Prerequisite Skills 

Multiply a number to 9999 by a 
multiple of ten from 10 to 90; multiply 
a two-digit number by a two-digit 
number 


Checking Prerequisite Skills 
Multiply. 


1. 42 2. 154 32230) 
30 20 40 
1AG0 3080 14 G80 
4. 1235 5. 4826 6. 5019 
_70 _ 60 _50 
Seo 450 2389 560 ads0 950 
7. 97 8. 35 9. 76 
41 68 72 
3977 2380 5U72 


Multiply 6 and 1548,——_» 288 
Write 0 in the ones place 


For the product 


you need to know how 
to multiply 5 and 365, 


Multiply by following the steps. 


and how to 


multiply 7 and 365. Then add. 


<7 tens x 365 = A 
ole fens or oor in 


Mike will eat about 27 375 Se in 75 years. 
Working Together 


Multiply. 


1548 7, PAIRS 3. 3459 
25 m2 27 
8846 43393 


3 US 6. 26 x 42 * 
Multiply 2 (tens) and 1548. | 10.2 uy uy 
Add. 


LESSON ACTIVITY 


Before Using the Pages 


e This would be an appropriate time to review the product of 
three one-digit numbers. Begin with an example such as 
2 X 3 X 5 and have students name the product, explaining 
the procedure they used. Show them that when three factors 
are multiplied in any order the product remains the same. 
(This is the associative property of multiplication.) Have 
students explain why the order (2 X 5) X 3 may be 
preferable for the preceding example. Use other similar 
examples as required. Then write the exercise 
12 X 27 X 9 on the board and have students suggest how 
to find the product in more than one way. Develop their 
suggestions on the board. Some possibilities are given here. 
Note that method A provides an opportunity to review the 
steps in multiplying two two-digit numbers. Methods B and 
C enable you to determine whether the students can extend 
this procedure on their own for use with three-digit 
multiplicands. 


T58 








Using the Pages 


@ Introduce the word problem and discuss the use of the word 
‘“‘about’’. Students may recall that every fourth year is a 
leap year, which has 366 days. Point out the symbol d for 
days. Have students name the number of digits in each 
factor. Guide them in a discussion of the procedure by 
questioning them about the steps. For example, begin by 
asking what is multiplied first and have a student explain 
the multiplication aloud. Point out that the procedure used 
in multiplying two two-digit numbers is also used when one 
factor has more than two digits. 


Working Together: The procedure shown in the worked 
example is extended in Ex. 1 in which one factor has four 





Exercises 
Multiply. 


iba WAS 2, 1473 Soo 4, 406 
28 36 78 
10 528 2988 31668 
6. 583 Fin Oe Ws 8. 6205 9. 5224 
_64 _26 _ 55 _74 
37 3ila 16 562 SaaS 386 576 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 49-57 


11. 56 x 789 UU ISU 
14. 47 x 3197 150 359 
17. 24x 17 x 53 Ql 6au 


230 = 6407 2510's 
15. 49 x 863 UQ Q3a7 
18. 25 x 75x16 30 000 


Solve. Use the table on page 342 if needed. 


20. How many hours are there 
in a year? 8760 


22. How many minutes are there 
in October? UU 6d 


24. How many months are there 
in 75 years? 900 


*26. How many hours are there 
in each month? ohas waa 


28. The light bulb wa SupBd&d to 
last for 1000 h (hours). It 
burned 24h each day for 45d. 
Did it last for 1000 h? yes 


The office manager has to buy the office supplies. 


21. How many hours are there 
in a leap year? 2784 


23. How many seconds are there 
in a day? 6 U00 


25. How many more days are there 
in a year than in 52 weeks? | 


*27. How many days are there 


in a century? 36 525 


29. Mr. Hill said that he watches 
television about 19h each 
week. About how many hours 
will that be in a year? 988 


One package of typing paper 
is used in the office each day. 


The office is open from 
Monday to Friday except on 


on page 334. 

5 4592 e Students may be interested in cal- 
43 culating the approximate number of 
197 U56 breakfasts each member of their family 
10 has eaten, assuming they have eaten 

eae one breakfast each day of their lives. 

13. 27x58 1566 Karen Me Bob 

16. 86 x 6407 55) 004 (age 6) (age 10) (age 13) 

19. 27 x 38 « 37 365 365 365 

a Rio x 10 md 











e Exercises similar to the following 
may be helpful for students having 








difficulty. 
374 374 374 
xe A 30 ee 
748 11 220 748 
11 220 
11 968 


e Have students find the product of 
three numbers such that the product of 
two of them is a multiple of ten. Ask 
them to perform the calculations men- 
tally and write the final product. 
5x7x4 
029 545 


10 holidays during the year. 


1. How many packages of 
typing paper should the 


office manager cs 
buy fom tant PROBLEM 
next year? 250 


SOLVING 





OES< IPRS eee 
LOD Ga Sse 











(The exact answer will cate on the year. The number of weekdays 


will vary from 250 to 2 
and Sundays in a particular year.) 





digits. The steps for completing the multiplication are 
provided. It would be beneficial to have students give 
similar statements in an oral explanation of their work for 
Ex. 2-5. For Ex. 6, ask the students to find the product in 
more than one way. Show the different methods on the 
board. 


Exercises: Before the students begin, ask questions relevant to 


the units of time referred to in Ex. 20-28. For example, ask 
for the number of days in a week, the number of weeks in a 
month, the number of hours in a day, and so on. Point out 
the suggestion given in the instructions that precede Ex. 20. 
Note that Ex. 26 and 27 are starred: the number of hours in 
a month depends on the number of days in that month; and 
the number of leap years in a century affects the number of 
days in a century. Ask students to determine how many 
leap years occur in a century (25). If necessary, tell them 
that the year 1960 was a leap year and remind them that 
every fourth year is a leap year. 


2, depending on the number of Saturdays  g¢ 


Problem Solving: Remind the students to determine whether 
‘‘next year’’ refers to a leap year. If so, an extra package of 
typing paper may be needed. Provide students with 
calendars for assistance in solving the problem. Note the 
different approaches students use to solve the problem and 
provide an opportunity for these to be shared with the rest 
of the class. 


Assessment 

Multiply. 

1. 326 Fee Mal boes} 
_34 te 

11 034 56 74] 


3. 56 X 4087 22% 372 
4. 27 x 13 x 88 30 332 


Solve. 
5. How many months are there in 125 years? |!SOO 


T59 


ee 


ene iene ee ea a em 





Pages 56-57 


LESSON OUTCOME 


Multiply by a three-digit number, 
multiplicands with up to four digits 


Multiplying by a Three-Digit Number 


To estimate the number of telephone numbers 
in the Toronto telephone book, Luisa counted 
the numbers in one column and multiplied by 


the number of columns on the page. 


Materials 
copy of the telephone book for your 
area 


Prerequisite Skills 

Multiply by a two-digit number, mul- 
tiplicands with up to four digits; 
multiply by a multiple of one hundred 
from 100 to 900 


For the product 1.9.74 


igad 3a8 


Checking Prerequisite Skills 
Multiply. 


1. 42 2. 217 how to multiply 
37, 25 
seu Ter 6 and 1971, 
3. 3041 4. 6324 
79 82 
Quo Aad 513 562 
5. 541 6. 672 
700 400 
372 700 208 200 
7. 908 8. 835 Then add. 
900. 600 
817 200 50) 000 


Then she multiplied 436 by the number 
of pages that listed telephone numbers. 


“1971 pages with numbers. Bay 
. Multiply 436 and 1971. x 


you need to know 


columns on the page oh, 
: 4 3 6 numbers on the page 3 





and how to multiply 
4 (hundreds) and 1971. 


how to multiply 
3 (tens) and 1971, 





The product is 859 356, but 
Luisa rounded her result and said: 





LESSON ACTIVITY 


Before Using the Pages 


@ Write the following exercises on the board. 





634 634 634 
Sn EI x 2 tens x 2 hundreds 
1268 12 680 126 800 


Ask how they are alike and how they are different. Then 
ask how the products are alike and how they are different. 
Write the products on the board. Emphasize that multiply- 
ing by a number of tens gives a product with 0 ones and 
multiplying by a number of hundreds results in a product 
with 0 tens and 0 ones. Emphasize that these zeros are 
shown first in the product and that the multiplication 
continues as if by a one-digit number. 


@ Write the exercise 25 x 217 in vertical form on the board. 
Have a student explain how to find the product. (Multiply 
217 by 5; multiply 217 by 2 tens; add.) 


T60 








There are about 860 000 


telephone numbers in the 
Toronto telephone book. 





Change the exercise to show 125 X 217 and have 
students suggest the steps for finding the product. Ask 
students to predict the number of digits in the product. 


Using the Pages 


e The photograph on page 57 can stimulate a discussion of 
where large numbers are found in everyday life. Telephone 
books for large metropolitan areas contain thousands of 
telephone numbers. Have students suggest other examples, 
such as the number of words in a dictionary. 

Introduce the word problem at the top of page 56. 
Display the telephone book for your area and point out that 
each page shows columns of telephone numbers. Contrast 
the number of columns on each page of your book with the 
book described in the example. Ask how Luisa found the 
number of telephone numbers on one page without 
counting all of them and how she used the number of the 
pages in the book to find how many telephone numbers | 
were listed. Remind the students how useful it is to know 
how to multiply. 





Working Together 
Multiply by following the steps. 


1 416 
on 


£30 35 


*~ 20320 
pes NORE OO 





Multiply 5 and 416. 
Write O in the ones place. 

Multiply 3 (tens} and ai6t r*33 200 
Write O in the ones and tens per as 760 
Multiply 2 (hundreds) and 416. | 
NG he 


Multiply. 
Pde, CAGES 3. 3846 4. 723 x 219 |\52 3237 
263 5. 186 x 24 x 359 | GOA 576 
lasS7\4 | 353 792 
Exercises 


Muftiply. 


1, MS) 4, 8006 


2. 665 3. 6842 
291 456 397 005 134/032 2786088 


5. 737 * 5994uU| UG3 6. 518 x 4237 2 19| 65S 
7. 867 x 3072 8. 749 x 458 au2 04d 


yu 

i2)s Shee a7 O74 TOSS e519 | 76 205 

a 139 \56 

Follow Luisa’s steps. 
11. Estimate how 

many telephone 

numbers are in pees 

your phone book.will vary. 


Estimate 

12. How many pages of 
telephone numbers 

are in this stack of 


Toronto phone books? 33 000 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 58-65 
on page 334. 

e Assign exercises similar to the fol- 
lowing to reinforce the concept of 
place value in multiplication. 








S12 312 312 312 
x 111 x 222 x 333. x 444 
312 624 
3 120 6 240 
31 200 62 400 
34 632 69 264 


e Students may be interested in a short 
method for multiplying when one 
factor is 11. The digits of the other 
factors are used to write the product in 
one line. The steps are shown here for 
three examples. 


No regrouping 





11 x 234=2574 
2 3 [4] 
2 B_4) 
[2_3]4 
[2] 304 
One regrouping 
Disk 2390 '="2 G22 9) 





. In your class, whose 


takes the 
longest time 
to dial? 





telephone number has digits 


having the greatest sum? 
nswers will var 
. Whose number do 08 think 


“PROBLEM | 
coe 





Two regroupings 
11 x 279 = 





eS) 
Is 
Iss 
Xe) 





ee 





Have students state the number of digits in 436 and the 
place value of each digit. Ask students to explain each step 
of the multiplication aloud, paying particular attention to 
the zeros in the partial products. Emphasize that there are 
three multiplication steps before the addition is performed, 
since there are three non-zero digits in 436. A rounded 
product is used in the concluding statement and is probably 
preferable to the exact product. Review the procedure for 
rounding to the nearest ten thousand. 


Working Together: Ex. | identifies the steps for completing the 
multiplication. Have students give similar statements in an 
oral explanation of their work for Ex. 2-5. Have students 
find the product for Ex. 5 in more than one way. Note, 
however, that multiplying 186 and 359 first will result in 
the need to multiply a five-digit number by a two-digit 
number. 

Exercises: Provide the students with pages from an old 


telephone book to obtain the information needed to solve 
Ex. 11. Remind them to space their work well. 


on = Vee 


279] 
2 [79] 
[2_7] 9 
Pla 







(Za) 





Problem Solving: You may wish to prepare the appropriate list 
of telephone numbers in advance of this lesson and give a 
copy to each student. You may prefer to have each student 
write her/his telephone number on the board, in turn, while 
the others are working at the exercises. 


Assessment 
Multiply. 
1. 243 2. 2596 
132 st 
3a O76 900 B12 


3. 517 x 912 471 SOU 
4. 297 x 3009 893 673 
SOU 42 Let a SOU 


TR4 


ae 


Pages 58-59 
OBJECTIVE Practice ape: ith ale Si Ae pe 
é rows, 57 pieces i 


Demonstrate competence in multiply- How many pieces are in this jigsaw puzzle? 627 
ing by two-digit and three-digit num- 1. 
bers; solve related word problems 


Materials 
telephone book showing long-distance 
rates 


Vocabulary 
overtime, minutes, min 


Which box most likely belongs to each puzzle? 


2. 65 rows, 35 pieces A 
in each rowB 


. 49 rows, 51 pieces 
in each row C 


. 43 rows, 57 pieces 
in each row A 














LESSON ACTIVITY be beneficial to have students read the products aloud, 
particularly those numerals with six or seven digits. 
Ex. 11 is starred because its solution requires more than 


Using the Pages 
one step. The information in Ex. 10 is needed for Ex. 11. 


@ Students should realize that multiplication can be used to find 3 : re ae 
; : ; Have a student explain the meaning of the word overtime in 
the total number of pieces, since the puzzle in the 


: : ' Ex? M1. 
photograph has 11 rows with the same number of pieces in 
each row. Have students suggest whether or not multiplica- Problem Solving: These exercises present an everyday applica- 
tion can be used to solve Ex. 5-7 and explain what must be tion of multiplication. Have students share copies of a 
determined before multiplication can be used. Counting the telephone book for Ex. 3. 
rows and columns will give the following. 
Ex. 5: 25 rows, 17 holes in each row ; 
Ex. 6: 19 rows, 49 holes in each row 
Ex. 7: 34 rows, 68 holes in each row j 
The examples at the top of page 59 demonstrate that | 
) amounts of money are multiplied in the same way as whole A 
numbers. Point out the decimal point and the symbol $ in | 
the products. You may wish to develop one or more of 
these examples on the board to review the steps in | 
multiplying by a two-digit or a three-digit number. It would : 











Amounts of money are multiplied just like whole numbers. 








Examples: $3 285 $193 $8.13 $28.56 
64 438 129 753 

13 140 1 544 73a: 85 68 

197 100 5 790 162 60 1 428 00 

$210 240 77 200 813 00 19 992 00 





$84 534 












$1048.77 $21 505.68 





Solve. 


8. The painter earned $8.50 for each hour 
it took to paint the house. !t took 
24h. How much did the painter earn? 


9. The plumber worked 125h one month. 
The plumber earned $13.25 for each 


hour. How much did the plumber earn? 
$1656.25 
10. The factory worker earns $6.75 each hour. 
How much would be earned in a 40h week? 
$270.00 
*11. The factory worker earns twice as much each 
hour for any overtime after 40h. How much 


would be earned for 48h of work in one week? 
$378.00 





















Multiply. 
12. 74 










13. 509 14. $744 15. 9486 16. 1007 17. $9.56 
















76 69 582 676 36 215 
56au 35121 $u33008 6412536 36 35 $055.0 
18. 79x 643 50797 19. 85 x $3268 $277 780 20. 42 x $6.41$269.92 
21. 625 «392 QU5 000 22. 189 x $6325 $1195 4a5 23. _ 789 x $72.86 
$57 436.54 


. The first 3 min 





2. The first 3 min 


(minutes) cost cost $7.35. 
$2.80. Each Each extra 
extra minute minute costs 
costs 80°, $2.45. How 
How much would much would 







PROBLEM 
SOLVING 
=e ical 









15 min cost? $1a.4U0 8 min cost? 
$19.60 


3- Look in your telephone book. Can you find — 
how much a 5 min call to Montreal would cost? 








Answers will vary 


RELATED ACTIVITIES 


e Exercises similar to Ex. 3 of Prob- 
lem Solving may be assigned. 

e Use copies of page T 390 to assign 
practice in multiplication as indicated 
in the diagram below. As_ usual, 
factors are shown in the circles and 
products are shown in the squares. 
However, when the diagram is com- 
pleted, have students multiply the 
numbers in opposite squares of the 
diagram. They will discover that, if 
their work is correct, the products 
obtained are equal. The product may 
be written in a triangular shape in the 
diagram as shown. 





e Students will find it beneficial to 
memorize multiplication facts of 11 
and 12 to 11 « 11’and 12 x 12, and 
of. 15 tor 6 xelo> i neses mays be 
practiced in tables and number wheels 
using copies of page T 390. 





T63 


Se i i OE Oe ee Pe 


Page 60 


LESSON OUTCOME Estimating the Product 
Round two factors and multiply to There are 19 books in the encyclopedia. 
estimate the product, then compare the Each book on 832 1s ie Saat yee pany 
estimate of the product with the exact pesos ale tote eens eae le aan 
essact ‘ ae onee nen eleneeennney, 
/> AS 
a EEE, 

eae eo ie: aati 
encyclopedia, dozen To estimate the product For the exact product, 

of 19 and 832, multiply in the usual way. 
Prerequisite Skills i o30e= 800 832 
Multiply by a three-digit number arr ter 19> 20 19 

76 000 Be 
Checking Prerequisite Skills Bb aki 28 8.320 
Multiply. 
1. 43 2. 652 There are about 16 000 pages in the encyclopedia. 
ee a Working Togeth Exercises 

1QUG7 54 763 OERMISEADECMUCY Estimates may vary. 

Round to the nearest hundred. Round and multiply to estimate the 
3. 408 4. 3216 

: Then find th t product 
259 176 1. 482 3. 650 Ca) en jag the e eel Geo Ago) 


105 67a 566 OIG oe 


700 . 84 2. We . 674 


Round to the nearest thousand. 78 1 841 


4. 5495 
RELATED ACTIVITIES Pad 
e Some students may require more 
experience with multiplication exer- 


cises similar to the following. 
50 600 3000 9000 








4000 4. 1257 5. 756 6. 928 


Study these multiplication examples. 293 542 ne) 


368 301 40q 75a 33 08 
(390 000) (400 000) (36 000) 


7. bbool “0a Ssct Sool te 780 


9. 67x 10. 2 95 
. Give a rule for multiplying when (7000 Touaa dbo 686) ae 550 
x 40 DOL OE ORS) the only digit not O in each Estimate the total number 


2000] 12 (000 factor is the one on the left. 11. of eggs in 425. cartons, 


e For further practice in estimating a 


preceding pages of this unit. 8. 68 


82 
5600 


5 Round and multiply to 
product, choose exercises from the estimate the product. 


when each carton holds 
three dozen eggs. |© O00 


. of days in 1980 years, 730 O00 


10. 6824 . of pages in all the copies of 


198 : 
eae! this book used by your class. 
| 400 000 Answers will vary. 


60 7 Write as many zeros as there are in the factors 
and then multiply +he non-zero digits. 


LESSON ACTIVITY 


Before Using the Page 


@ Write 23 x 59 in vertical form on the board. Have students 
choose the best estimate for the product from 120, 1200, 
and 12 000, without using pencil and paper. Have them 
explain their choice. Then have them find the exact 
product. 


Using the Page 


The worked example presents a situation in which an estimate 
of the product is required. Emphasize the word ‘‘about’’ in 
the question at the top of the page. Have students explain 
that 832 is rounded to the nearest hundred and 19 is 





place. Ex. 7 is of particular importance in developing the 
skill of multiplying efficiently and estimating products. The 
red on the numerals highlights the basic multiplication fact 
in each exercise, as well as the relationship between the 
‘tend zeros’’ of a product and the ‘‘end zeros’’ of each 
factor. Use other similar examples. 


Exercises: Note that each factor of an exercise need not be 


rounded to the same place. To apply a basic multiplication 
fact in estimating a product, all the digits but one in each 
factor must be zero. In Ex. 6, for example, 
40 x 930 = 37 200 will give a more accurate estimate of 
the exact product, 38 048, than 40 x 900 = 36 000. 
However, the latter is easier to compute mentally and is an 
acceptable estimate. 


rounded to the nearest ten. Pay careful attention to the 
product 20 x 800. Have the students note the exact 
product and compare it with the estimate of the product. 


Working Together: Ex. 1-6 review the skill of rounding to the 


nearest hundred or to the nearest thousand. Review the 
procedure of inspecting the digit to the right of the given 


T64 


Assessment 


Round and multiply to estimate the product. 
Then find the exact product. 


1. 64 2. 682 3. 938 4. 1219 
45 39 211 362 
2830 ac 593 = N97 AS ATE 
(3000) (48000) (180000) (480000) 





Page 61 


OBJECTIVE 
Keycharts and the | + and |x| Keys 
M é =] ; tA Prepare a keychart to show the order of 


To use a calculator you need to know which keys pressing the keys j [=] , and on 
to press and the order in which to press them. aicalculator to solve a problem 








Sue bought 16 packages of beads. 


A ail 
5] Each package had 144 beads. She Materials 
fil used 1575 beads in the belts and calculators (optional) 
bracelets she made. How many 
“a ai beads did she have left? 








Vocabulary 
keychart 





| have to multiply, SG, 
then subtract. 


fl. in = RELATED ACTIVITIES 


e Provide students with exercises simi- 
lar to those on the page. 

| oe To show which keys to use to solve © Some students may wish to research 
ce this problem, Sue made a keychart. the device known as ‘‘Napier’s 
~ aan Bones’’ which was popular in Europe 
in the seventeenth century. The device 



















































































: From left to right ‘ 

















s this keychart shows faa r | ae ‘ 
: the Keys to press... Ee 16 | meee | Lora eee was developed for assisting with mul- 
a8 Ss geod L tiplication. A short description of the 
Make, > keychart thet shows how to soe eC pach, OF nese. device is given on page T378. 
1. 975 people went to the 2. ae machine amet 175 
afternoon show. 1368 seeds in each of the 
went to the evening show. 125 rows. How many 
How many went to both shows? seeds were planted? 
3. 18 girls and 17 boys are in . Each page has 3 lists with 75 
each class. How many girls names on each list. How many 
16 classes? list 45 ? 
ie APB RE comes? PTE Le pps aoe 
5. The car sells for ae 50, but 6. as many days are there in the 
it is on sale for $875 less. last six months of the year? 
Ee netic tics ie : a 4 +] 3! 4) 30 4) 31 4) 30 G13) Eloy 
ane How much would you e ere you elves 
ave to pay for the car? 2: 
4150 El $75 &] aca El 3537 (3s) ° eee iuprebien! 7 
LESSON ACTIVITY that carries out functions but does not make decisions. 
Emphasize that the person using the calculator decides 
Using the Page which operations are performed and the order in which they 
@ The lesson on page 39 emphasizes knowing which keys to MOUs 
press on a calculator. This aspect is recalled now, but the @ Draw attention to the fact that the symbol $ does not appear on 
concept of knowing the order in which to press the keys is the calculator, but there is a decimal point key for 
included. Keep in mind that a keychart that shows separating dollars and cents. (Decimal points are not 
8 4 2 = encountered at this time, however.) Since the products 


involved are similar to those encountered in the preceding 
lessons, students can complete the exercises without using 
a calculator. 


is not the same as one that shows 


4 2 8 E] 
For the former, the keychart indicates that the sum of 8 and 
4 is to be found first, and the result is to be multiplied by 2, 
giving the value 24. For the latter, multiplication is 
performed first, giving the value 16 to the expression. 





e Discuss the example provided. Have students explain why 
multiplication is required first. Draw attention to the 
squares that are drawn around operation symbols and the 
symbol = in the keychart and emphasize the left-to-right 
order. Remind the students that the calculator is a device 


T65 


Saal ap cect gsr tie se eet 


=a 


Page 62 
OBJECTIVE 


Find the number of possibilities of an 
event 





Finding the 
Number of Possibilities 





F LUNCH ORDER FORM 


DRINK 
(Choose one) 


SANDWICH 
(Choose one) 


To think about the possible choices 
of a sandwich and a drink... 


juice 

milk 
—— shake 
er 


cheese juice 





peanut butter milk 


RELATED ACTIVITIES 

@ Students may like to test whether the 

rule involving multiplication applies Each order will include ) 
: 1 apple and 2 cookies. | 

when there are three categories from ___. 

which to select a combination lunch. i lee juice milk shake tea 

The situation should be relatively 

simple, as in the example given, and a 

diagram rather than a chart will be 

useful. 


tuna salad shake 


cheese fps 






































..Judy made a diagram... ..and Roger made a chart. 























; [= F The chart and the diagram will both show that 
r ‘ : 
Sandwich Pails Desseay there are 12 ways to choose a sandwich and a drink. 
(Choose (Choose (Choose 1. Complete Judy's diagram. 2. Complete Roger's chart. 
one) one) one) 
Wi Draw a diagram or a chart that shows the different ways 
bes yer ple 3. the club election could turn out when ee ee ee 
€8s shake cake Agnes, Beth, Charles, Doug, and Ellen are | How ey president and e 
milk running for president and Frank, Gary, and= . vice-president pairs : 
Helen are running for vice-president. = oe possible? IS ea 
: 4. the faces of two dice could turn up. # = = | How many ire pairs 2 
1¢ matte : are ossible? = 
juice . one of the adjectives: jolly, angry, goed vai 
faKs silly, friendly, foolish, bashful, or oe ae How many ed airs . 
jwne—pie gentle, could be paired with one of “*. are possible? 23 be 
tuna the nouns: rabbit, elf, boy, or giant. a Mie aa 


= How many letter pairs * 


. you could choose two different letters ; 
: are possible ae 


of the alphabet so that the second one 
is a vowel. 


ey ake cole 
Soe, 
_ for a 22150, ata 

If necessary, a similar diagram may 
be drawn to show the choices starting 
with an egg sandwich. Then all the 


possibilities can be counted. 


Can you give a mule ig tells 
= how to find the number of pairs 
a anos ua a ead or IG Z 


PROBLEM 
SOLVING 


Charts for Ex. 3-G are shown on page T3266. 
62 





For Ex. 6, emphasize that if a letter is selected for the 
first place, it is not available for the second place. Thus, a 
letter pair such as (a,a) is not acceptable. If it is agreed to 
include ‘‘y’’ as a vowel, then the number of letter pairs is 
determined by 26 letters, six of which are vowels. One of 
the six vowels must be chosen as the second letter of the 
pair. Then, the first letter may be selected from the 
remaining 25 letters. Thus, the number of letter pairs that 
are possible is given by 25 x 6. If ‘‘y’’ is not considered a 
vowel, the number of letter pairs is side by 25 x 5. 


LESSON ACTIVITY 


Using the Page 


e@ You might begin with a brief discussion of the difficulty in 
making up one’s mind when deciding what to order from a 
menu when eating at a restaurant. Part of the difficulty 
arises from the fact that there are so many different 
possibilities. 

Draw the students’ attention to the lunch order form 
illustrated at the top of the page. Emphasize that only one 
choice is permitted from each category. Have students 
name their preferences. Explain that the problems in this 
lesson involve finding how many ways there are to make a 
choice. Suggest that a diagram helps to determine this. 

Have students describe the two methods shown. Some 
students may sense the relationship of multiplication to the 
solution at this point, but do not emphasize this until they 
have attempted several of the exercises. 





T66 





Checking Up 


Multiply. 


Tro? 
4 
123 
6. 6905 
Met 5 
Ug 335 
111072 
20 
{UO 
16. 32 
28 
896 
21. 4675 
__ 58 
a7\ 150 
26. 5932 
487 
2 38% Bau 


2. 87 
: 
609 
7. 4188 
eae) 
33 50 
12. 925 
50 
U6 250 
17. 58 
67 
3886 
22. 6868 
14 
9% 15a 
27. 4026 
639 
a572 614 


3. 319 
6 
1qiu 
8. 78 495 
seam) 
706 455 
13. 3816 
on 
3u3 WOO 
18. 706 
98 
69 188 
23. 238 
357 
BU 966 
28. $471 


394 
$185 57uU 


4. 684 5. $461 
me 25 
1363 $9305 

GC), 2 2G 10. $84.47 
ae rr: 
107 778 $337.38 

14. 162 15. $734 

400 600 
64 800 $UU0 WOO 
19. 195 20. $5.79 

19 35 

3705 $202.65 
24. 404 25, $19:98 

717 66 
a8 668 $1318.68 
29S bai 30. $11.95 


638 285 
$305.75 


$3674.38 


Round each factor and multiply to estimate the product. 


Slee 

68 

2800 
Solve. 


36. The potato plants are in 


32 S0 


BE 
a7 000 


33. 6904 
49 
350 000 


SY). 


47 rows with 175 plants in 
each row. How many potato 








34. 826 35. 3802 
417 628 
320 000 2400 000 


In one year Mr. Coe sold 124 
of one kind of car for $4375 
each. What was Mr. Coe’s sales 


























Page 63 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


@ Multiplication squares similar to the 
following can provide practice with 
basic facts and multiplication with 
two-digit and three-digit numbers. 
You may wish to cut copies of page 
T 391 to prepare the number squares. 





Note that the product in the lower right 
Square serves as a check for the 





OE ee ee 


ae eer 


plants are there in all? 3225 total for the car that year? *5U2 500 number square. 
. 275 children signed up for 39. Mrs. Martin earned $4.55 an Another check for a multiplication 
each of the 5 day camps. hour for 36 h of work. square involves multiplying the two 
How many signed up in all? 1375 How much did she earn tin a an numbers on each diagonal and then 
, multiplying those two products. The 
Saul result should be equal to the number in 
40. 6x62 372 . 4x 593 2372 - 8x 1820 IU 560 the lower right square. For the first 
43. 2x 64358 128 716 . 97x 32 3104 - 41 * 723 a4 OU3 number square above, 
46. 15 x 2386 35 790 . 593 x 980 581 INO #2824935 — eS 35 25 
49. 4x $590 $2360 . 74x $67 $4958 > a2) % 82 ($58 59 9x8=72 2p) 
63 70 
2450 
2520 
Related Comments 
Skills Exercises Pages Use of the multiplication algorithm involves the following 
skills. 
Multiply by a one-digit number | 1, 2, 40 148-149 1. Complete basic multiplication facts 
3,4, 6-9, 2. Show 0 ones in multiplying by the number of tens 
aleae TO0s0S! 3. Show 0 ones and 0 tens in multiplying by the number of 
5, 10, 49 T52-T53 Higndreds 
Multiply by multiples of 10 4. Regroup in multiplying 
and 100 uw 11-15 T54-T55 5. Add partial products 
Multiply by a two-digit number | 16, 17,44 | T56-T57 It is important to analyze the results to determine which 
18, 19, 21, particular skill, or skills, should have further attention. 
22, 45, 46 | T58-T59 Appropriate remedial assistance may then be planned and 
1 ap 20, 25, 50 | T62-T63 provided to overcome any difficulty. 
Multiply by a three-digit number | 23, 24, 26, The steps outlined in Working Together and Related Activities 
27,47, 48 | T60-T6l for many lessons of this unit are useful for reteaching or 
; 28-30,51 T 62-163 reviewing necessary skills. 
Estimate a product 31-35 T 64 If all the exercises on page 334 were not assigned and 
Solve multiplication problems 36-39 completed earlier, you may wish to have the students complete, 


for example, Ex. 66-81. 
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Unit 4 Overview 


Graphing 

This unit begins with the use of tallies for collecting and 
organizing information of interest to the students. From such 
data, simple pictographs and bar graphs are developed. In the 
latter, numbered scales appear on one of the axes, but in the next 
lesson, Reading Line Graphs, scales appear on both axes. 
Graphs with numbers on both axes lead directly to the lesson on 
ordered pairs of numbers by which points on a grid may be 
identified. The work with graphs concludes with a lesson on 
drawing line graphs. A limited amount of guidance is offered in 
the lesson on problem solving, which requires the students to 
utilize the concepts and skills presented in this unit to collect, 
organize, and display information. At the end of the unit, four 
sets of exercises are provided to maintain and to assess skills in 
addition, subtraction, multiplication, and solving related prob- 
lems. 


Prerequisite Skills 


@ read a scale 
e match whole numbers with points on a number line 


Unit Outcomes 


@ prepare a chart for collecting and recording information 

© interpret information shown in a tally sheet and a check list 
@ interpret and draw a pictograph 

@ interpret and draw a bar graph 

@ interpret a line graph 

@ match points on a grid with ordered pairs of numbers 

@ draw a line graph 

@ collect, organize, and display information to solve a problem 


Background 


Numbers are used frequently for naming and comparing 
quantities. Numbers themselves, however, are abstract and 
require the formation of meaningful concepts before any 
intelligent responses or comparisons can be made. It is usually 
much easier if the real objects are present, but this is often 
impractical and sometimes, if the quantities are very large, this 
could be even more confusing than the abstract numbers. To 
bridge the gap between real objects and abstract numbers, 
graphs are useful. They provide a visual means of organizing, 
classifying, and recording information. 

The first step in constructing a graph involves collecting and 
organizing information. A tally system is often employed to 
record the number of items in one or more lists. Tallies are 
usually grouped in fives, for example, TH || represents 7. 
The tallies may be counted by fives and ones to determine the 
actual numbers. The use of fives in the tallying helps in 
organizing the data and in preparing pictographs and bar graphs, 
especially where one picture, symbol, or unit on the scale 
represents five items. 

A pictograph uses pictures, or representative symbols, either 
on a one-to-one basis to real objects or on a one-to-many basis. 
Each pictograph, therefore, requires an explanatory statement 
called a key to establish and to reveal this relationship. The key 
for the following pictograph indicates that each symbol 
represents 20 homes. The unit value of { is 20. Multiples of 
the unit value of a symbol are easily shown by a number of 
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whole symbols, and other numbers are either rounded to the 
nearest multiple or are represented by parts of symbols. In the 
pictograph, the number of homes receiving the evening paper 
only is represented by eight symbols which may indicate exactly 
160 homes or about 160 homes, for example, 162. Similarly, 
half a symbol for ‘‘no papers delivered’ may represent from 8 to 
12 homes. 


Newspaper Delivery for Homes in Our Area 


SOs aes 


Morning paper only 


Evening paper only 


Morning and evening papers]|(S{4(S1 > 


Each (> stands for 20 homes. 


No papers delivered 


It is important to keep in mind the reason for displaying 
information in the form of a graph; usually it is easier to interpret 
the information from a graph than from a chart that merely lists 
the numbers. Therefore, for graphs that the students draw, it is 
important to discuss the results. Questions suggested by the 
teacher and the students will help to improve the skill of 
interpreting information shown in a graph. The reading of 
graphs requires examination of three features: the title of the 
graph, the names on one of the axes or the meaning of the 
numerical scale found there, and the meaning of the scale on the 


other axis. 
Drawing graphs is much more difficult than reading them, 


since a number of decisions always have to be made after the 
information has been collected: What kind of graph will best 
represent the data? What will be a suitable title? What should 
the headings be? What scales or symbols are to be used? Of 
these, the last is probably the most difficult. On a pictograph, 
poorly chosen symbols and unit values for them can result in 
either too many (few) symbols or an inability to adapt the 
symbols to represent less than unit values. For example, the 
pictograph above would involve too many symbols if each 
symbol represented 5 homes. On the other hand, it would be 
awkward to represent 25 homes if the unit value for 

( were 75 homes. Similarly, poorly chosen intervals on 
scales can result either in bar graphs and line graphs that are 
too large to be shown completely, or in graphs that are too 
small to show differences in the data. The cliché ‘‘learn to do 
by doing’’ is very apt in this connection, because students can 
best acquire the skills required in making graphs by doing just 
that. Also, the teacher can assist the students by conducting a 
brief discussion of the exercises before they prepare the graphs. 

Locating places on a map 
is relatively easy when letters 
along one edge and numerals 
along the other edge identify 
regions. On a grid, points 
where lines intersect can be 
accurately named by _ using 
pairs of numbers, one from 
each edge. 















To avoid confusion, it is universally accepted that the first 
number of an ordered pair refers to the horizontal distance from 
the starting point, and the second number refers to the vertical 
distance from the same starting point, designated by the letter 
O, representing ‘‘origin’’. Briefly, one counts over first and 
then up from zero, hence the term ordered pair. The order of 
the numbers 2 and 3 is significant in locating the points X and 
Y, since (2,3) names point X and (3,2) names point Y. 


Teaching Strategies 


This is a relatively short unit, although the varied activities 
of collecting and organizing information and of preparing 
graphs to display it are time-consuming. Also, the work 
requires a considerable amount of discussion to help the 
students to acquire understanding of the basic elements of 
graphs and to develop the necessary skills of interpreting and 
making graphs. Since any discussion is more. beneficial if the 
number of participants is relatively small, it is recommended 
that the class be divided into groups. Limited quantities of 
materials and lack of space may also suggest the advisability of 
small groups. Besides these considerations, small groups are 
usually more manageable when the students move about in 
their various activities. Since basic computational skills are not 
required in much of the work, students with different abilities 
in these areas can be grouped together. Under these circum- 
stances, it is more important that the members of groups be 
co-operative with one another, and it is advisable to include a 
balance of both leaders and followers. By this means, students 
can learn good social work habits from one another, as well as 
mathematical skills and concepts. 

The guidance of the teacher in the activities and discussions 
is important in the development of meaningful concepts and 
skills in graphing. While the teacher is working with one or 
more of these small groups, others may be assigned exercises 
to maintain basic skills in computation and problem solving. 
For this purpose, two Keeping Sharp features on pages 65 and 
73 and two Checking Skills pages at the end of the unit are 
provided. The latter exercises may be divided into smaller sets 
for use on several days, and the assignments may either 
concentrate on one operation at a time, or may include 
exercises for the three operations. The number of exercises and 
problems should be enough for about seven assignments. 

A number of activities which the students can carry out 
without the guidance of the teacher are found in the Related 
Activities for each lesson. Even the Assessment exercises may 
be used for this purpose. 

Working with graphs is confined to Unit 4 in Starting Points 
in Mathematics 5, but the teacher should use any opportunities 
during the rest of the school year for students to use their skills 
of graphing to portray information from other subject areas, as 
well as day-to-day items of interest to them. 


Materials 

graph paper, colored paper 

overhead projector and a transparency showing a grid (op- 
tional) 

copies of page T 397 and a straight edge for each student 

several sheets of graph paper (copies of page T 397 or T 398) 
and a straight edge for each student 

graph paper (copies of pages T397 and T 398) or large sheets 
of paper and construction paper 


Vocabulary 


ballot 
survey form 
tally 
pictograph 
bar graph 
line graph 


seconds, s 
ordered pair 
grid 

plot a point 
horizontal 
vertical 
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Pages 64-65 
LESSON OUTCOME 4 GRAPHING 


Prepare a chart for collecting and 
recording information 


Collecting Information 


Sometimes, information Sometimes, you must 


is given to you. 


Vocabulary 
ballot, survey form 


Sometimes, you must 
look it up, 





ask for it. 





O e) O O 
SURVEY CHART 
When would you like to visit? 





7 
(Spring | Summer | Fall Fl winter 
| : 


ik 


TH TH | 









































or perform a task 
for it. 








Working Together 


To keep a chart of what you and your classmates 
eat for breakfast each day of the week, 


1. how many rows would you 2. how many columns would you 
draw on your chart? What draw on your chart ?7 What 
name would you give each row? would be their titles? 


One for each kind of food eaten The days of the week 
64 The name of one food 


LESSON ACTIVITY 


Using the Pages 


@ The illustrations on page 64 can motivate a discussion of ways 
to obtain information. Have a student read the title of the 
lesson and the introductory statement at the top of page 64. 
Then discuss each of the illustrations in turn. For example, 
for the first illustration, discuss the meaning of the word 
ballots. Have students suggest situations for which ballots 
are used and the kind of information they provide. Discuss 





For the third illustration, ask what kinds of information 
might be found through research in books, and what books 
might provide the information needed. Finally, have 
students interpret the fourth illustration and also suggest 
other similar examples of information that can be obtained 
through performing a certain task. Some examples are 
identifying the kinds of trees along the sides of streets and 
the makes and kinds of bicycles in the bicycle racks at 
school. 


the need to interpret the given information in an organized Working Together: These exercises help students to consider 


way. (This is dealt with on pages 66 and 67.) 

A second method of obtaining information is to ask for 
it. Have students suggest what information was needed for 
the survey chart and how it was obtained. Discuss the ways 
in which a survey chart helps to organize the information in 
a logical manner. Ask how the person conducting the 
survey would know how many rows and how many 
columns to prepare for the chart before conducting the 
survey. 
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the different aspects of the information they need. The 
survey chart in the second illustration on page 64 can help 
them visualize a similar chart for Ex. 1 and 2. Since the 
survey continues for a period of one week, there would 
likely be seven columns in the chart, one column for each 
day of the week. Then, a decision is required regarding the 
number of rows, which is based on the kinds of food eaten 
for breakfast. These might be considered in categories such 
as juice, fruit, hot cereal, cold cereal, eggs, toast or bread, 








Exercises 


Collecting information can be made easier 
if you are prepared. Try some of these. 


1. Draw a ballot you could 
use in an election for club 
president, vice-president, 
and secretary. 


\=3""Draw a chart you could use to 
list the time it takes you to go 
from one place to another for each 
of frve-places in your town. 


5" Draw a survey form you 
could use to find out which 
television shows people watch. 


. Draw a chart you could use to 
compare grocery prices in 
three grocery stores. 


. Draw a diagram you could use 
for counting cars passing a 
street corner near your school. 


. Draw a chart you could use 
to keep track of the scores 
of all the league games 
played in one season. 


. On an automobile trip you 
read other license plates to 
see where they are from. Draw 
a chart you could use to keep 
track of the information. 


Add, subtract, or multiply. 


Answers will vary 


. Draw a survey form you could 


use to find out the three 
favorite songs, in order, 
of your classmates. 


. Draw a chart you could use for 


a week to keep track of the 
television shows you watch and 
the time you spend watching them. 


. Draw a chart you could use to 


list the height, mass, and age 
of each person in your class. 


. Draw a chart you could use to 


compare prices in three 
take-out pizza restaurants. 


. Draw a chart you could use 


to keep track of how you 
use your money. 


Draw a chart you could use to 
keep track of the high, the low, 
and the noontime temperatures 
each day for a month. 


. You have to place the order at 


the fast-food restaurant. There 
are five others in your group. 
Show how you could organize 
all the choices into one order. 


. 458+165 623 2. 2478+ 3687 6165 3. 1284+ 567 + 2193H0UU 
. 890—- 482 4Oe 54257 — 672 3565 Os Ce SOY = Ae) 98 


. 6x 584 3504 G30 07) 3545 


eh. 


Bool esoPolvem lle 2805) QarttHor 12. 
. 24x 345 8280 14. 13 964+19063 33 027 
. 4000-1945 2055 16. 319 x 1486 U7 O34 





RELATED ACTIVITIES 


e@ Students may select an appropriate 
exercise from page 65 and carry out 
the activity to complete the prepared 
chart or survey form. These may be 
kept and used in preparing pictographs 
and bar graphs after pages 68 and 69 
have been completed. 


a ee ee 


re oe 


Keeping Sharp: These exercises provide practice with skills in 
addition, subtraction, and multiplication. 


and milk. Have the students prepare the actual chart for Ex. 
1 and 2. 


Exercises: For these exercises, the students are not required to 
conduct the actual surveys or complete the charts they 
prepare; the emphasis is on preparing the charts. For this, 
careful consideration will have to be given to each 
situation. For instance, in Ex. 1, the students must consider 
the number of people running for each office. For Ex. 2, 
the number of songs in the survey must be considered, and 
the survey form must be designed to reveal the order of 
preference for first, second, and third choices. 

Select a few of the exercises for the students to complete 
at this time. You may wish to let students select several for 
which they express an interest. Ex. 14 is starred because 
there is more than one way to solve the problem. For 
example, a survey chart can show the items of food listed 
by row and the names of the members in the group by 
column. Alternatively, each individual could write her/his 
order on a separate sheet, and these could be used to 
compile a single order. 


Assessment 


1. Draw a survey form you could use to find out whether more 
students in your class were born in Canada or in another 
country, and in which province or territory they were born if 
they were born in Canada. 

Forms will vary. One example is given. 


WHERE WERE YOU BORN? 
orm imgeanace / O17 oe ort asitter up catouin | 
Not born in Canada} 


WHERE WERE YOU BORN IN CANADA ? 


8 Op 2 pea maa 
ee cae Mx fae: ws oi vi anted | 
ee ee ima 
Me ie 
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Pages 66-67 






















































































LESSON OUTCOME Organizing Information 
Interpret information shown in a tally Gwen asked schoolmates, ‘What is your favorite pastime?” 
sheet and a check list She marked a tally for each answer. 
et 
Vocabulary 5 
tally 1 2 : 
lo w 
£ & 
= v 
Aloe 
oo 
HL 
| 
[Outdoor 
Daytime. _ 
Wightine _ 
Colder Weather | 
Noisy _ ly He 
Quiet _ Iv _ moe yo a 
Alone athlete ae I 
Wh Others Wo 
LESSON ACTIVITY Working Together: These exercises suggest the kinds of 


Using the Pages 


e The previous lesson dealt with the preparation of a survey 
form or chart to assist in collecting information. In this 
lesson, the information from the survey is organized and 
interpreted. 

Discuss Gwen’s survey chart and how a fally is used to 
record each answer. Ensure that the students understand the 
meaning of the symbol T+. Explain that every fifth tally 
in a category is marked across the previous four to facilitate 
counting the tallies by fives. 

The chart beneath the tally sheet makes use of the 


questions for which the answers may be interpreted from 
the chart and/or tally sheet on page 66. For example, Ex. 1 
requires searching in one row of the tally sheet for the 
appropriate pastime. Ex. 2 requires a similar procedure 
(twice) and also addition of two numbers. Ex. 3 is still 
more involved, requiring that two rows be examined 
simultaneously in order to arrive at the numbers to be 
added. This procedure is extended for three rows in Ex. 4. 
It is important to have students explain how they obtain 
their answers for Ex. 1-4. Use other similar exercises as 
required. The students may suggest questions to be 
answered from the chart. 


headings for the columns of the tally sheet. For example, Exercises: Ex. 1-10 concern the skill of interpreting the 


there is no check under ‘‘soccer’’ for ‘‘indoor’’ because 
soccer is not an indoor pastime. Have the students note the 
pastimes listed in the columns and the categories listed in 
the rows. 
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information displayed on page 66. For Ex. 11, the students 
are to prepare a tally sheet similar to the one shown at the 
top of page 66. Note that topics other than favorite team 
sports are suggested. This exercise should be continued for 


RELATED ACTIVITIES 


e If students completed survey forms 
and charts as suggested in Related 
Use Gwen’s chart. Activities on page T71, have them 


1. How many girls said that their . How many boys and girls organize the information and prepare a 
favorite pastime is skating? 6 like skateboarding best? |Q list of relevant questions. 


Working Together 


. How many boys like a pastime . How many boys and girls like 
that can be shared with others? 39 an indoor pastime best? 7Q 


Exercises 


Use Gwen’s chart. 
. How many girls like fishing best? 5 2. How many boys like hockey best? 4 


. How many boys and girls like . How many boys and girls like 
watching television best? |Q bicycling or hiking best? |g 

. How many girls like a pastime . How many boys like a pastime 
that can be done in the daytime? 6Q that can be done at night? 3u 


. How many boys and girls 8. How many girls like a quiet 
like a noisy pastime best? 69 pastime that can be done alone? Q2 


. How many boys like a pastime . Which quiet pastime is the 
that can be done outdoors favorite of the greatest 
in colder weather? || number of boys and girls? Reading 


Ask your schoolmates: 


11. Make a list of team sports , Instead of team sports, you 
and find out their favorites. 5, may wish to find out their 
Show your results in order. ~ favorite hobbies, schoo! subjects, 
Start with the sport that is .. TV shows, books, animals, chores, 2 
the favorite of the greatest 3 holidays, or something else that 
number of boys and girls. 


Where is the food 
that you buy prepared? 


1. Check labels in your kitchen. 
Make a tally chart. 


. Think of a good way to show 
your results 


to your PROBLEM 
classmates. SOLVING 





several days to enable the students to carry out their 
surveys. As an alternative, each student may prepare a 
survey form on a separate sheet of paper, showing her/his 
name at the top of the page. The sheets may then be 
circulated to enable the students to mark tallies on one 
another’s sheets. Provide an opportunity for the results to 
be displayed and discussed. 


Problem Solving: Some students may be surprised to learn that 
many foods purchased in cans have not been prepared in 
Canada. These exercises enable them to apply the concepts 
of this lesson in a problem-solving situation. 


Assessment 
‘Use Gwen’s chart to answer these questions. 
1. How many boys and girls like a quiet pastime? 55 


2. How many girls like an indoor pastime that can be done with 
others? Q0 
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Pages 68-69 
LESSON OUTCOME 


Interpret and draw a pictograph; inter- 
pret and draw a bar graph 


Pictographs 
Tina counted the 
This pictograph 
Materials 

graph paper (copies of page T 397), 
colored paper and large sheets of paper 
(optional) 


pins, needles, 
buttons, and 
snaps she found. 


Vocabulary 
pictograph, bar graph, seconds, s 


shows how manv 


and Bar Graphs 
things she found in the sewing cabinet. 
Things in Our Sewing Cabinet 


LILGLEL ILA ATI TPL FP NNE 
ity pei uy 








Pins 

Needles 
Buttons 
Snaps_| 
Each picture stands for 5 items. 








OOOOQOQOOOOO OO O00 lb 


ek 











This bar graph shows how much time 
Tina’s parents spent making clothes. 





Time Spent 


Prerequisite Skills 


Making Clothes 





Read a scale os 
Checking Prerequisite Skills 
Write the number for the point marked 
by the arrow on each scale. 








Working Together 


From the graphs, tell 
1. how many snaps_are in the sewing cabinet. 60 
2. how many pins: and reedics there are. 110 

3. 

4. how many hours were spent 

making clothes in the fall. US 


how many more buttons than snaps there are. 20 


. how many fewer hours were spent making 
clothes in the summer than in the spring. 3 


Draw. Anand GO 


6. another pictograph that shows how many 
pins, needles, buttons, and snaps 
Tina counted. In this graph let 








100 





LESSON ACTIVITY 


Using the Pages 


e Begin with a brief discussion of the photograph on page 69. 
Ask for ways in which the buttons are different and ways in 
which they are alike. Note that there are four different 
colors, three different sizes, and either two or four holes. 
Have students suggest other items that are found in a 
sewing cabinet. Then direct their attention to the top of 
page 68. 

e Introduce the examples by reviewing that the previous two 
lessons involved collecting and organizing information, 
and that this lesson concerns displaying information in a 


pictorial form called a graph. A_graph usually enables one 
to interpret information more easily than a chart or a survey 


form. Discuss each graph in turn, drawing attention to 
such aspects as the title of the graph, the heading for each 
row or column, the meaning of each symbol (in a 
pictograph), and the scale shown (in a bar graph). Relate 
the name of each kind of graph to its form. Have the 
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each picture stand for 10 items. 


Draw a bar graph to show this information: 





Our Button Box 


red buttons 8 blue buttons 16 
black buttons 13 white buttons 19 


Graphs for Ex.© and 7 are shown on page 1366. 








students note that the symbols in the pictograph are aligned 
vertically, and that the bars in the bar graph have the same 
width and are equally spaced. Although the terms 
horizontal and vertical are not formally introduced until 
page 72, you may wish to introduce them here to describe 
the difference between the bar graph illustrated on page 68 
and the one on page 69. 


Working Together: Ex. 1-3 deal with interpreting the 
information shown in the pictograph. Ex. 4 and 5 deal with 
interpreting the bar graph. For Ex. 3, have students explain 
how the answer can be obtained from the pictograph 
without using subtraction. This emphasizes the advantage 
of lining up the symbols vertically. These exercises also 
provide an opportunity to contrast the two kinds of graphs 
presented here. For example, to answer Ex. 1, it is 
necessary to count by fives for the row of snaps in the 
pictograph. However, to answer a similar question for the 
bar graph (Ex. 4), it is necessary to align the top of the 
appropriate bar with the vertical scale and read the number 
indicated on the scale. 


Graphs for Ex. |-4 are shown on pages T1366 and T367 
Exercises 


Draw a pictograph to show how 
many buttons there are of each 


d..of 4 colors. 2. of 3) sizes: 


Draw a bar graph to show 
how many buttons there are 


3. of each 4. with two holes or 
of 3 sizes. with four holes. 


This graph shows the time each 
runner needed in a foot race. 








Time in seconds (s) 


. How long did Jay take? 24s 

. Who took the longest time? E!ton 

. Who won the race? Emlyn 

. How many seconds did Kay 
finish ahead of Iris? 3 

. Which two runners finished 
closest together? Jay and Kay 


Choose a group of people. 
Collect the information from 
them and draw a pictograph or a 
bar graph to show their favorite 


10. food, movie, job, flower, 
story, car, store, color, aa 
fruit, song, game, athlete, re) 
or something special that you 
would like to find out about. 





Ex. 6 and 7 require the students to draw a pictograph and 
a bar graph. You may wish to have them work individually 
using copies of page T 397. However, the activity can be 
more appealing if students work in small groups to prepare 
larger graphs. They may use colored paper to cut symbols 
for the pictograph and bars for the bar graph. The symbols 
and bars can be pasted onto large sheets of paper. This 
activity can stimulate a discussion of important aspects 
such as how many of each symbol are required, what scale 
is appropriate, and how long the bars should be. It can also 
lead to a discussion of the advantages and disadvantages of 
each form of graph. When the groups have completed their 
graphs, display them and discuss their differences. 


Exercises: Ex. 1-4 relate to the photograph on page 69. The 


students must decide how many objects each picture will 
represent for Ex. 1 and 2. Provide the students with graph 
paper (copies of page T 397) on which to draw their graphs. 
Ex. 10 should be worked on for several days. Have the 
students work individually or in small groups. It is 
recommended that they show the three stages of develop- 


RELATED ACTIVITIES 


e Display the graphs completed for 
Ex. 10. Have the students who drew 
them prepare a few questions about 
each graph on a separate sheet of 
paper. Display the questions beneath 
the graphs and have students answer 
them. This will provide practice in 
interpreting graphs. 

@ Have students cut examples of bar 
graphs and pictographs from newspa- 
pers and magazines. Display them and 
help the students interpret the informa- 
tion shown. 

e Have students interpret and prepare 
pictographs that involve halves of 
symbols, as shown in the following 
example. 


sue [PF S94 
[ Toessey 1g 


Each & stands for 10 cones. 













ment to complete this exercise: collect the information in a 
prepared tally sheet or survey form; organize the informa- 
tion; and display the information in a graph. 


Assessment 


Draw a bar graph to show the favorite kinds of movies for Grade 
Five students at Robert’s School. 


1. Kind of Movie | Number of Students ‘- bar graph 
is shown 


Western on page 1367. 
Musical 


Comedy 
Detective 
Adventure 
Cartoon 


Draw a pictograph to show the following information. 





2. Baseball Equipment 
bats 6 right-hand gloves 3 


balls 18 left-hand gloves 12 
catcher’s masks 3 bases 6 
A pictograph is shown on page 1367. T75 
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Pages 70-71 


LESSON OUTCOME Reading Line Graphs | 
Interpret a line graph Tracy counted the number of persons who were using Her chart 
the school library at different times during the day. looked like this. 
Vocabulary a oe cn Se a 
ce : : 4 = 
line graph , J o'clock - 8 


IO o'clock - 15 
If Oclock -13 
I2 Oclock - 4 | 
| oclock -|2 
ZOCOCK TIS 
3 oclock- 7 
4 oclock - 2 











She drew a line graph to show her information. 





“USING THE LIBRARY 














' This point 2 \ 
= shows that “\-j 
at 9 o'clock =. 
there were 8 5. 
——+i persons using - 
i the library. 





HMeIRWAN WISIEINS: 











LESSON ACTIVITY 


Using the Pages 


e@ Review the names and characteristics of the two kinds of 
graphs (pictographs and bar graphs) presented in the 
previous lesson. Discuss the aspects of the graph displayed 
on page 70 with the students and note that it is neither a bar 
graph nor a pictograph. Introduce the term line graph. 
Students may suggest that the graph looks similar to a 
sequence of connected line segments. 

Have a student read the statement above the photograph 
to introduce the example. Have the students note that Tracy 
counted the persons eight times during the day: on each 
hour, beginning at 9 o’clock. To emphasize that a graph 
must have a title, scales, and headings, ask what 
information is shown, what the numbers 9, 10, 11, .. ., 4 
indicate, and what the numbers 0, 2, 4, . . ., 14 indicate. 
Draw particular attention to the portion of the scale between 
0 and 9 for ‘‘Time of Day’’ and discuss the meaning of the 
break indicated. Have a student explain how to determine 
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from the graph the number of users at 9 o’clock. Ask how 
many were using the library at 3 o’clock, at what time there 
was the least number of persons using the library, and other 
similar questions. Ask what the line segment joining the 
dots for the number of users at 9 o’clock and at 10 o’clock 
indicates. Lead the students to realize it shows that the 
number of persons using the library increased during this 
time. Have students note the sharp decline in the number of 
persons between 11 o’clock and 12 o’clock, indicated by 
the corresponding line segment. Ask them to suggest an 
explanation for the decline. Discuss other aspects of the 
graph in a similar manner. Summarize by noting that the 
line graph shows the trend or pattern for the use of the 
library during the day more clearly than the chart to the 
right of the photograph, hence, an advantage of showing 
the information in a graph. 


Working Together: Before assigning the exercises, have 


students identify the title and the headings of the graph and 
explain the scales shown. Ensure that they understand the 
significance of a time shown as 9-10 for “‘Hour of day’’. 





RELATED ACTIVITIES 


e@ Have students cut examples of line 
graphs from newspapers, reports, and 
This line graph shows . How many storybooks were magazines. Display these with the 
the number of storybooks checked out from 9 to 10? |0 examples of pictographs and bar 
Gnseked [oUt eSchinneut. . How many storybooks were graphs. Help the students interpret the 
PESO EY POSES checked out from 1 to 2? 20 information shown in the line graphs. 


Checked Out Each Hour : . 
. During which hour were Contrast the three kinds of graphs 
15 storybooks checked out? |!-\2 displayed. 


Working Together 








. During which hour were the 
fewest storybooks checked out? |@—1 








. Were more storybooks 
eS checked out from 11 to 12 or 1-12 
N . from 2 to 3? How many more? 5 


Storybooks checked out 


Hour of day . During which hours were the same 
number of storybooks checked out ? 
Exercises 4-10 and a-3 
This line graph shows the . How many storybooks had been 
total number of storybooks checked out by 11 o'clock? 30 


checked out during the day. . How many storybooks had been 


Total Number of Storybooks checked out by 1 o'clock? 50 
Checked Out During the Day 


. By what time had 45 storybooks 
been checked out? |2 \ 








. By what time had 70 storybooks 
been checked out? 2 





. The library opened at 9 in 
the morning. During which } 
hour tn the morning were the y 
most storybooks checked out? |0 - || i 











. During which hour in the 
morning were the fewest 
storybooks checked out? 4-10 





Storybooks checked out 





. During which hour in the 


\ 

y 

, 

‘ 

\ 

afternoon were the most ; 
ono Jtdee 42) 3. 4 storybooks checked out? |-2 ica \ 
Time of day ; 5 \" 

. During which hour in the : 

\ 

| 


afternoon were the fewest ; 
storybooks checked out? 3-4 \e&*P 
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Discuss Ex. 1-6 and ask other similar questions as required. Assessment 


Have students eee questions to be asked about the This line graph shows the number of storybooks checked in each 
graph. Pay particular attention to Ex. 4 and 6, and have 


students suggest reasons to explain these situations. 


hour. 
; : ; Number of Storybooks 
Exercises: The graph in Working Together shows the number of Crenedan uc ione 
storybooks checked out during each hour. Ensure that the 
students realize the different situation presented in this 


graph, as indicated by the title. Since the graph involves the 3 = 2 
total number of books, the trend of the graph is always = g 10 
upward; it must continually rise or remain at the same level. 2 2 5 
Note that the number of books checked out by 12 o’clock is 0 


N 
Es RN ON 
' 


45 (Ex. 3). The students will need to read carefully in order 
not to miss the phrase ‘‘in the morning’’ for Ex. 5 and = Nr NO 
similar phrases for Ex. 6-8. Hour of day 


. How many storybooks were checked in from 11 to 12? 5 


9-10 


10-14 


. During which hour were 15 storybooks checked in? |0 - |! 
. During which hour were the fewest storybooks checked in?2~| 


a2 &8 NY = 


. Were more storybooks checked in from 9 to 10 or from 1 to 
2? How many more? from 9 +o 10; 10 
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Pages 72-73 
LESSON OUTCOME 


Match points on a grid with ordered 
pairs of numbers 


Ordered Pairs of Numbers and Points on a Grid 


Each point on this grid can be matched 

with a pair of numbers. 

To match point R with a 
pair of numbers, count 
over 2 and up 5. 





Materials 

overhead projector and transparency 
showing a grid (optional); copies of 
page T 397 and a straight edge for each 
student 


Point R matches the 
number pair (2,5). 
Point B matches (5,2). 
(2,5) and (5,2) are the 


same pair of numbers, but 
their order is different. 








Vocabulary 
ordered pair, grid, plot a point, hori- 
zontal, vertical 














Prerequisite Skills 
Match whole numbers with points on a 
number line 


(2,5) and (5,2) are ordered pairs of numbers. 
(2,5) and (5,2) are different ordered pairs of numbers. 


Each ordered pair of numbers can be matched 
with a point on a grid. 


Checking Prerequisite Skills 
For this number line, 


C DUE x B E 
Ps re aa 
0 2324 2 


¢ First, draw a horizontal number line ? 
‘ and a vertical number line, * 


To match the ordered pair 
(7,4) with a point on the 
grid, count over 7 and up 4. 





1. what point matches 3? D 





2. what number names point B? 7 
(7,4) matches point M. 
(4,7) is the same pair 
of numbers as (7,4), 
but it is a different 
ordered pair of numbers. 


























: Find ‘out which of the points | 
_C, D, or E, matches Gil pea 
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LESSON ACTIVITY 


students that the first brother found the treasure. Repeat for 
other examples so that the one who walks first to the right 
and then up always finds the treasure. Have students guess 
the rule for finding the treasure. Then write an ordered pair 
such as (3, 1) on the board as the clue and have a student 
describe how to locate another treasure from this clue. 
Include other examples such as (0, 4) and (6, 0). 


Before Using the Pages 


e Establish the concept of ordered pairs of numbers through the 
following activity. Draw a large, square grid on the board, 
or display a grid using an overhead transparency prepared 
from copies of page T391. Mark a dot and identify the 
position by printing the word “‘home’’ as shown. Tell the 
following story as you trace paths on the grid and mark 
dots. The story is about two brothers who were told how to 


Using the Pages 


e@ The examples introduce the formal language and notation of 


find a hidden treasure by walking five blocks from home, 
turning the corner, and then 

walking two blocks. Trace a B 

path for the first brother to 
reach point A by moving 5 
units to the right and then 2 
units up. Trace a path for the 
second brother to reach point 
B by moving 5 units up and 2 
units to the right. Tell the home, |\djp 2, s3ue4ei5 


ee NW fh WN 
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ordered pairs of numbers and emphasize the procedure of 
counting over first and then up. Guide the students through 
the examples, drawing attention to new vocabulary and the 
manner of writing an ordered pair of numbers using 
parentheses. Emphasize the significance of the order of the 
two numbers, hence, the term ordered pair of numbers. 

Point out the two zeros where the horizontal and vertical 
number lines meet and have the students recall the point 
associated earlier with the word ‘‘home’’. Ask what 
ordered pair of numbers identifies this point. 





Working Together 


RELATED ACTIVITIES 


@ Have students plot the points corre- 
sponding to ordered pairs of numbers 








Complete. 


that follow a simple pattern, for 








Count over | Count up 


example, (0,0), (1,2), (2,4), (3,6), 








point A (ae | P| 





(4,8). Have them suggest three other 
ordered pairs that fit the given pattern 





point F | ae aa 























Give the ordered pair of numbers matching 4. point Hi 
é When you draw a dot for 
s i an ordered pair of numbers, 4 
* you are plotting the point. H 


Use graph paper. Draw a 
horizontal number line 

and a vertical number line, 
starting from the same point. 
Then plot each of these. * * 





point G Reid ? Qenel "12394567 





and plot the points on the same grid. 
@ Label 26 points on a grid with 
capital letters, one point for each letter 
of the alphabet. Have students write 
the sequence of ordered pairs of 
numbers to identify the letters that 
spell their first and/or last names. 

e Students having difficulty matching 





6. B(6,3)) = Ze, E(l,0) 8. Ri(0-8) 
Answers are given on page | 367. 
Exercises 





ordered pairs with points on a grid may 
find it helpful to walk on a large grid 
outlined in tape or chalk on the floor. 





Give the ordered pair of 
numbers that matches 


They must always begin their trip from 











1. point. Z. (2,7) 2. point_Y. 





0 (the point where the two number 
lines meet). The first number of the 








. point X.(3,2) 4. point W. 








7 
6 
5 
4 
3 
2 

1 
0 


3 
5. point V.(3,8) 6. point U. 
7. point T. (4,9) 8. point S. 


Use graph paper. Draw a horizontal number line 
and a vertical number line, starting from the 
same point. Then plot each of these. 


Find the result. Work with the grouped numerals first. 


. (89 +176) x 497 |3\ 705 2. 5000 — (2974 + 1036) 990 
be 6?) seo 4. 6215 — (4037 — 1859)H037 
. 28 x (1410 — 684) 20 323 6. 40 ie 


. (3028 — 2996) x (593 + 1674) 72 544 





Working Together: The chart for Ex. 1-3 refers to the points on 


the grid at the right and emphasizes the order of the 
numbers in an ordered pair. This concept is applied in 
completing Ex. 4 and 5. 

Give each student a copy of page T 397 and work with 
them to prepare a section. of the grid for graphing. Have 
them prepare a section in the upper left portion of the graph 
paper by drawing and labeling two number lines from the 
same point. Discuss why a 10-by-10 grid would be large 
enough, by noting the numbers in the ordered pairs for Ex. 
6-8. Introduce the phrase plot a point on a grid. Note that 
Ex. 7 and 8 deal with zero as one of the numbers in an 
ordered pair. Pay particular attention to these, because 
some students find such ordered pairs difficult to locate. 


Exercises: To show Ex. 9-26, the students may prepare another 


section of the same graph paper used earlier. It would be 
beneficial to discuss the results of some of these exercises. 
For example, the points for Ex. 9 and 15-19 all belong to 
the same horizontal line, and the points for Ex. 11, 15, and 
23-26 all belong to the same vertical line. 


ordered pair indicates the number of 
units to walk ‘‘over’’ and the second 
number, the number of units to walk 
up. 

e A simple geoboard showing nails in 


nswers are given on page 1367. a squar n be label 
9. A(3,5) 10. B(0,7) 11. C(5,3) 12. D(1,4) 13. E(2,2) quare,,attay .can _Deadlabeicd te 


15..G(6,5) 16./H(6,5),.17. K(7/5)' 18.1(8,5),. 19a a) 
21. R(7,7) 22. S(6,8) 23. 7(5,9) 24. X(5,8) 25. Y(5,7) 


14. F(4,0) 
20. Q(8,6) 
26. Z(5,6) 


represent a grid. Students may work in 
pairs so that one student places a bead 
on a nail and the other names the 
ordered pair of numbers. Alterna- 
tively, a student may name an ordered 
pair of numbers, and then place the 
bead; the other may say ‘‘I agree’’ or 
‘‘T disagree’, giving reasons for the 
statement. 


Keeping Sharp: The instructions indicate that students are to 
work with the grouped numerals first. It may be necessary 
to review the procedure using smaller numbers and 
demonstrate that without parentheses to indicate which 
operation is to be performed first, it is sometimes possible 
to obtain different results. 


Assessment 


Give the ordered pair of 
numbers that matches 


1. point P. (2,3) 
2. point Q. (4,|) 
3. point R. (5,0) 
4. point S. (0,3) 





Use graph paper. Draw a horizontal number line and a vertical 
number line, starting from the same point. Then plot each of 


these. Plotted points are shown on page T 367. 
5. (3,4) 6. (0,2) 7. (1,0) 
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Pages 74-75 
LESSON OUTCOME 


Draw a line graph 


Drawing Line Graphs 


The information used for a line graph is often in the 
form of ordered pairs of numbers. To draw the line graph 


Materials you must plot the points and then connect them. 


a large sheet of graph paper or an 
overhead projector (optional); several 
sheets of graph paper (copies of page 
T 397 or T 398) and a straight edge for 


Each year on their birthdays, Penny 
and Kenny have their heights marked 
ona door frame in their hontey 





ithe ee numinen ‘at each “mark. ‘gives age: 


each student 


Prerequisite Skills 
Match points on a grid with ordered 


pairs 


Checking Prerequisite Skills 


Give 


matches 
1. point A.(2,0) 2. point B(e,!) 





Use graph paper. Draw a horizontal 
number line and a vertical number 


line, 
Then 


Sor¢t 


of numbers 


the ordered pair of numbers that 


I agpla Scraate inet’ tesa) Mitel 8 wcll § 


starting from the same point. 
plot each of these. 


15) 4. (0,3) 





LESSON ACTIVITY 


Before Using the Pages 


e Briefly review the work of the previous lesson by showing 


points on a grid and having the students name the 
corresponding ordered pairs of numbers. Also, write 
ordered pairs of numbers and have the students plot the 
points. Explain that one use for ordered pairs of numbers is 
to prepare line graphs. 


Using the Pages 
e Read the statements at the top of page 74 to introduce the 
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situation and to learn what the numbers in the illustration 
identify. Ask what Penny’s height was at age five and what 
Kenny’s height was at age two. The height is measured in 
centimetres, as indicated on the graph. Ask what numbers 
indicate Penny’s height at birth (0,58). 

Draw attention to the graph. Begin by pointing out the 
headings and the scales for the horizontal and vertical 
number lines and relate these to the numbers shown for 


The second number gives height. 


Bonny drew a ie graph to chown 
how she has grown in 11 years. 





MY GROWTH GRAPH 


~ line shows height 2 
~ in centimetres. 





fe) 





Oo 
o 





Height in centimetres (cm) 7 








23 Be Se (Gey = SRS) ORR 





Age in years 








Penny on the door frame. Then relate each point on the 
graph to an ordered pair of numbers derived from the 
illustration. Write the ordered pairs on the board: (0,58), 
(1,71), (2,84), (3,91), , (11,150). Discuss how joining 
the points in sequence shows a line graph that gives an 
indication of Penny’s height at any time over an 
eleven-year period. The line graph can also reveal periods 
of more rapid growth and those of slower growth. 


Working Together: Ex. 1-4 lead students through the steps of 


preparing a line graph. Provide each student with a copy of 
page T 397 or T 398. Develop the graph on the board or on 
a large sheet of graph paper (or use an overhead projector) 
for Ex. 1-4 at the same time as the students prepare their 
own graphs. Discuss such aspects as appropriate scales and 
headings and interpreting the information in the chart to 
give ordered pairs of numbers. When the points have been 
marked on the graph, have the students join them in 
sequence. The points do not lie in one straight line, but a 
straight edge may be used to draw line segments between 
consecutive points. 





Working Together 
Use graph paper. 


1. Start at a point and draw 
a horizontal number line. 
Mark it to show hours. 


. Start at the same point and 
draw a vertical number line. 
Mark it to show ki/ometres. 


. Plot the information 
shown in the chart. 


Exercises 


Draw a line graph for each. 


1. Mark the horizontal number | 
to show days. 


ine 


Mark the vertical 


number line to show centimetres. 





Time Height 
(in days) (in centimetr 


es) 





Distance 
(in kilometres) 


0 

6 

11 

N15 
18 
A \ine graph is shown on page 1367. 


Time 
(in hours) 














4. Connect the points to 
make a line graph. 


A What do you think the line graphs : 
“that you draw might be showing? * 


. Mark the horizontal number line 
to show kilograms. Mark the 
vertical number line to show do//ars. 


aa | 


Mass Cost 
(in kilograms) (in dollars) 








0 0 
§ 
6 
9 
12 





2 4 
3 6 
5 10 
9 18 
12 24 














3. Mark the horizontal number | 
to show years. 


ine 


Mark the vertical 


number line to show ki/ograms. 





Time. Mass 


(in years) 


(in kilograms) 





4 
12 
16 
21 
26 
10 32 














Gather the information and 
draw a line graph to show 


4. the temperature during 
the daytime. Answers will vary 
5. the high temperature 


each day for a month. 
Draw 


*6. a Growth Graph for Kenny. 


*7. the Growth Graphs for Penny 
and Kenny on the same grid. 


Line graphs for Ex. \,2,3,6, and 7 are shown on page T1367 


Exercises: Provide the students with a sheet of graph paper for 
each exercise. Encourage them to work carefully and 
neatly. Suggest that they study the numbers in each chart to 
help them choose appropriate scales for the horizontal and 
vertical number lines for Ex. 1-3. The information required 
for Ex. 4 and 5 may be measured by different students and 
recorded for everyone in a chart on the board. Thus, the 
graphs would be a long-term activity. 

Ex. 6 is starred because it is necessary to look elsewhere 
to obtain the necessary information (see the illustration on 
page 74). Ex. 7 extends the concept of the lesson and 
provides an opportunity to discuss the advantages of 
showing both line graphs on the same grid. The two line 
graphs may be drawn in different colors. When the students 





Assessment 


Draw a line graph. 


have finished the exercises, discuss the question shown in 
the ‘‘thought cloud’’ above Ex. 2. Ex. 1 might suggest the 
rate of growth of a plant, for example. 


Time 
(in hours) 





RELATED ACTIVITIES 


e Students who have kept a record at 
home of their heights over a period of 
time can draw their own ‘‘growth 
graphs’’. 
e Temperature graphs are often used 
to compare temperatures for the same 
days of different years. When the line 
graph for Ex. 5 is completed, another 
line graph can be drawn on the same 
grid to show one of the following. 

1. the high temperature each day for 
the same month in the previous 
year 

2. the highest temperature ever re- 
corded for each day of the same 
month 

3. the lowest temperature ever re- 
corded for each day of the same 
month 

This activity can provide practice in 
collecting the necessary information 
(from newspapers, for example), or- 
ganizing it, and displaying it in a 
graph. 
e@ Provide, or challenge students to 
find, other real-life relationships. If 
necessary, provide the clue, or give a 
hint by example, that familiar every- 
day relationships often are expressed 
as rates. Examples include dollars per 
kilogram, metres per second, grams 
per litre, and dollars per hour. Rela- 
tionships like these are linear. The 
points of their graphs are in one line. 
Have students generate and graph the 
ordered pairs for each relationship 
presented. Astute students will note 
that a solid line will give the graph for 
some relationships whereas points that 
are not joined but are in a line will give 
the graph for other relationships. 


1. Mark the horizontal number line to show hours. 
Mark the vertical number line to show centimetres. 


Height 
(in centimetres) 


30 


PA | 
oN 
19 
16 


A line graph is shown on page T3067. 
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Page 76 
OBJECTIVE 


Collect, organize, and display infor- 
mation to solve a problem 


Materials 

graph paper (copies of pages T 397 and 
T 398) or large sheets of paper and 
construction paper 


RELATED ACTIVITIES 


e Interested students can complete Ex. 
1-3 several times for different ques- 


Collecting, Organizing, and Displaying Information 


Is this the ‘typical’ student? 


In your school or class, what 
is the peice student: like. 


: “height? ee color of eyes? AL 
(8 Size of feet? ELD es. 


What does “alien eins student 
BS to do. 


in reencole” at orien 


‘ “on Saturdays? with Spates time? a 


and so on. 





When dees sha we, student 
like to eat. 


tions suggested on the page. They may 
also be motivated to carry out similar 
research for the ‘‘typical’’ teacher. 


£ “for sen ere re a eace wees 
sk Kinds of fruit? kinds of snacks? Reh 


Where ee ihe ee student 
come from. 


a Senate 
Poa, we etere ee Sc 


4 + ith place ze a family? 





eied street? giciane “ae gue re 


What oe ine yea student 
want to do. 


next Luracen a as a pos 


» that's exciting ? in an Vadutt career?” 


Answers will vary. B: 
. Choose a mire ian this page or make up 
your own about the typical student. 


. Collect and organize the information 


d to answer the question. 
PROBLE Poe ee 
See . Display your results with a chart, 


a picture, or a graph. 





measure their heights in centimetres. The information can 
be collected and organized into intervals of 5 cm starting 
with the shortest height, namely, 121 cm — 125 cm, 
126 cm — 130 cm, 131 cm — 135 cm, and so on. The 
information can be displayed in a bar graph to show the 
number of students in each interval. The bar of greatest 
length would reveal the approximate height of the 
‘typical’ student. 

Some students may enjoy working in groups of two or 
three, while others may prefer to work individually. The 
graphs and charts can be more effectively displayed if they 
are prepared on large sheets of paper with the use of 
construction paper for bars and pictograph symbols. 


LESSON ACTIVITY 


Using the Page 


e These exercises offer an opportunity to apply the concepts and 
skills presented in this unit to problem-solving situations. 
Questions such as ‘‘What is a typical family?’’ are 
frequently researched by government and commercial 
agencies. Survey forms are mailed out for people to 
complete and return. The results are organized and 
displayed for interpretation. Frequently, the results are 
different from those that might be expected. A brief 
introduction of this nature can be provided before the 
students read the example on page 76. 

Discuss the photograph in relation to the question shown 
above it. The “‘typical’’ student is one who wears blue 
denim jeans, eats hamburgers, owns a 10-speed bicycle, 
plays softball, football, and rides a skateboard. 

Select one of the questions suggested in the example and 
develop it to indicate what would be required for Ex. 2 and 
3. For example, the students can help one another to 
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Ex. 1o-19 


Checking Up 





[ Peas Containers in Our Kitchen 


ee 








Bottles 
Bags 
BB 8 


Each picture stands for 4 items. 




















For this pictograph, 


. how many bags 
are in the kitchen? 9 


. of which kind of container 


is there the greatest number? Loves 


. how many bottles and 
cans are there together? UO 


. are there more bottles or er 
cans? How many more? @ 


My Spending Money 


$2.00 
$1.50 
$1.00 
$0.50 
$0.00 




















Sieve ft We Gb oS 
ee 








For this line graph, 
9. on which day was there 
the greatest amount? Monday 


10. how much was there 
on Tuesday? $\50 


11. on which day 
was there $1.75? Thursday 


12. was there more money on 
Thursday or on Friday? Thursday 
How much more? $9075 


Interpret a pictograph 

Interpret a bar graph 

Interpret a line graph 

Match ordered pairs of numbers 
with points on a grid 














Using the Playground 








umber of Users 


N 


For this bar graph, 


5. which piece of equipment 
is most popular? swings 

6. which piece of equipment 
is least popular? seesaw 

7. how many children 
played on the slide? |Q 


. did more children play 
on the slide or monkey alas 
bars? How many more? U4 











OF 29es, 45 


Name each point with an 
ordered pair of numbers. 


13. A 14. B igh 1 


3,4 218) U2 
Use Feb ae aay Potente 


and vertical number lines starting 
from the same point. Then plot 
each of these. 

TESS) 17. S(0,4) 
18. X(5,3) 19 YR 2) 


Answers are given below. 





Related 
Pages 


T74-T75 
T74-T75 
T7621 77 


T78-T79 





Comments 


Page 77 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e Students may play the game known 
as ‘‘Battleship’’, which is based on the 
concept of ordered pairs of numbers. 
e Students may enioy cutting strips of 
construction paper to match the dis- 
tance around their neck, wrist, waist, 
hips, and ankle. The strips may be 
pasted onto a large sheet of paper to 
form bars of a bar graph and the results 
interpreted. 

e Have students plot ordered pairs of 

numbers related to sums and products. 

Joining the points to form a line graph 

can suggest fractions (or even integers) 

as addends or factors. Three examples 
are given below. 

1. The numbers in each ordered pair 
have"a"sum ‘of (0: *(0)10),, (1,9), 
(2S )e eee 0.0). 

2. The numbers in each ordered pair 
have a product* of 24: (1,24), 
(2,12)¢ (338)e (4,6)7 23 ED: 
(The graph will suggest a curve, 
not a straight line.) 

3. The second number in each ordered 
pair is twice the first number: (0,0), 
(U2), 124) 5 (3,6 )exetecine 


These exercises concentrate on the ability to interpret rather 
than to draw the three kinds of graphs (pictographs, bar graphs, 
and line graphs). Students having difficulty will need more 
opportunity to interpret simple graphs. Some practice may be 
required in reading scales of the kind shown in the bar graph and 
the line graph. 

Students having difficulty with Ex. 13-19 may find it helpful 


to work with pegs on a pegboard that has been marked to show 
the horizontal and vertical axes. Have them place pegs for 
ordered pairs of numbers named by you. Have them name 
ordered pairs of numbers for pegs that you place on the 


pegboard. 
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Pages 78-79 
OBJECTIVE 


Demonstrate competence in addition, 
subtraction, and multiplication skills; 
solve related word problems 





LESSON ACTIVITY a statement should conclude the solution for each problem. 
Note that the students’ competence in working with whole 
Using the Pages numbers is important in developing similar skills with 


: : decimals in Unit 6. 
e The exercises are arranged in four sections as follows. 


Section 1: Addition 
Section 2: Subtraction 
Section 3: Multiplication 
Section 4: Word problems 
The word problems are not grouped according to 
operation. The students will need to give careful considera- 
tion to each problem to determine the operation(s) to be 


used. Some problems involve more than a one-step solution 
(Ex. 7-9). 


e In working through the exercises on these pages, students 
review the major skills in addition, subtraction, and 
multiplication that were encountered in previous units. You 
may wish to have them complete one section at a time, or 
you may prefer to assign several exercises from each 
section to be completed together. Remind the students that 
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RELATED ACTIVITIES 


e@ Choose related activities and games 
from preceding units for review and 
enrichment. 

@ Practice in extensions of basic addi- 
tion facts can help improve speed and 
accuracy in column addition. Use 
exercises similar to the following. 
Add. 


ite Perey ia 2.6 46 76 
Bot trahenS Sane Ot, 2 


eAddition of several one-digit num- 
bers can be provided through both oral 
and written exercises. The work of 
addition extensions in the previous 
activity can be applied in this activity. 
e@ Select several exercises and have 
students interpret the place value of 
digits for each numeral. Also, have 
them express numbers in different 
ways, as shown below. 


Subtraction 
Ex. 6 67 248: 
1. 60 000 + 7 000 + 200 + 40 + 8 
2. 6 ten thousands, 7 thousands, 
2 hundreds, 4 tens, 8 ones 
3. 67 thousand 248 


Ex. 1 Wise 

1. 1 hundred 7 tens 3 ones 

2. 17 tens 3 ones 

e@ Select numbers from several exer- 
cises and have students round the 
numbers to a given place value. Have 
them estimate the sum (difference, 
product) for several exercises. 
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Unit 5 Overview 


Division 

At the beginning of this unit, the procedures involved in 
doing simple division by one-digit divisors are reviewed, with 
attention to the use of multiplication to determine the quotient 
and in the algorithm itself. Use of the algorithm is extended to 
three-digit dividends which require no regrouping, followed by 
several lessons with regrouping in dividends having up to five 
digits. For these first lessons, partial quotients have been 
stacked and zeros have been shown in the products of tens and 
hundreds. Then the standard algorithm is developed in two 
lessons. Finding an average is introduced as a_ practical 
application of division in everyday life. The lesson on the use 
of the calculator extends the use of keycharts which were 
introduced in Unit 3. The need for adjusting answers according 
to differences in situations is developed in the lesson on 
problem solving. 


Prerequisite Skills 


® complete the basic multiplication facts 

© write the missing factor in a multiplication fact 

@ multiply a multiple of ten by a one-digit number, products to 
90 

@ multiply a multiple of one hundred by a one-digit number, 
products to 900 

@ use multiplication to complete basic division facts 

® regroup with numbers to 99 999 


Unit Outcomes 


@ use multiplication to divide, divisors and quotients to 9, 
remainders 

@ divide a two-digit or a three-digit number by a one-digit 
number, no regrouping, remainder zero 

@ divide a two-digit number by a one-digit number, regrouping 
tens as ones, remainders 

@ divide a three-digit number by a one-digit number, one or 
two regroupings, remainders 

e@ divide by a one-digit number with regrouping, dividends 
with up to five digits, remainders 

@ use a shorter form for division 

@ use the standard algorithm to divide by a one-digit number 

® use division to find an average 

e divide amounts of money by a one-digit number using the 
standard form 

@ solve word problems involving division 

@ prepare a keychart to show the order of pressing the 
keys [+], [=]. , and [+] on a calculator to solve a 
problem 

@ give the most reasonable answer to a word problem 


Background 


Of all the algorithms used in the four basic operations, the 
one for long division usually causes the most difficulty for 
students, probably because it requires a meaningful combina- 
tion of skills in numeration and place value, in multiplication, 
and in subtraction. There are two types of relationships in 
division: the partitive, or sharing, concept relates to finding the 
size of each group when the number of groups is known, and 
the quotitive, or measurement, concept relates to finding the 
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number of groups when the size of each group is known. The 
same algorithm is used for both types of division. 

The most commonly used algorithm is sometimes known as 
the distributive method because it involves dividing each place 
value of the dividend in succession. It is important to think of 
place values in both the dividend and the quotient. Models are 
helpful in developing meaningful procedures, particularly in 
the partitive approach. Each stage of dividing the dividend 
results in a number for the quotient. At first, these numbers are 
stacked above the dividend in their proper places; later, single 
digits are written in the proper places of the quotient for each 
stage of dividing the dividend. 

Partitive Division 
3)69 asks, ‘‘If 69, or 6 tens 9 ones, are shared among 3, how 
many will each get?’’ 


60 (3) xe2 tens) 





2 (Giasrones) 


0 2 tens 3 ones or 23 for each 
Quotitive Division 


3)69 asks, ‘‘How many 3’s are there in 69?”’ 


3 
no are 


3)69 How many 3’s are there in 60? 


60 (3 x 20) 

9 How many 3’s are there in 9? 
») (3x3) 

0 


It is relatively easy to divide two-place and three-place 
dividends when each place value is a multiple of the divisor as 
in 2)468 and 3)396. Expanded notation of the dividends 
reveals this clearly. 


2)400 + 60 + 8 3)300 + 90 + 6 


However, when the first digit on the left of the dividend is less 
than the divisor and when there are remainders in any of the 
stages, a meaningful approach based on place value is required. 
It is necessary under these circumstances to interpret the 
dividends in more than one way. In A, the dividend 324 may 
be considered as 3 hundreds 2 tens 4 ones, but 3 (hun- 
dreds) + 4 does not give a whole number as the quotient; 32 
tens 4 ones is better because 32 (tens) + 4 is possible. The 
stages of the procedure are 32 tens + 4 = 8 tens (80), and 4 
ones + 4 = 1. In B, a similar renaming of the dividend 376 as 
37 tens 6 ones is required in the first step, and a renaming of 
the remaining dividend, 2 tens 6 ones, as 26 ones is needed to 
complete the second step. 


A gy tsi B aj} 75 Rl 
4)324 5)376 
320 350 
4 26 
A 25 
0 1 





The transition from stacked quotients to single quotients 
requires emphasis on the place values represented by the 
individual digits in the quotients. At first, students need to 
know these values to find the products. As shown, the 6 in the 
quotient represents 6 tens and the product is recorded as 240. 


68 


4)275 


240 4 X 6 tens = 24 tens, or 240 


35 
32 4 x 8 ones = 32 


3 


Later in the unit the students are shown how to perform the 
division in the standard algorithm without writing a zero 
(zeros) in the products when tens (hundreds) are involved in the 
quotient. Again, place values need to be emphasized so that the 
regrouping involved in the ‘‘bring down’’ step is carried out 
meaningfully. In the example shown, 25 hundreds are divided; 
the remainder of 1 hundred is combined with 6 tens of the 
dividend and renamed as 16 tens; then the remainder of | ten is 
combined with 4 ones and renamed as 14 ones. 


854 R2 
3)2564 
24{ 3 X 8 (hundreds) 
16 1 hundred 6 tens (or 16 tens) 
a) 3X 5 (tens) 
14 1 ten 4 ones (or 14 ones) 
12 3 x 4 (ones) 
2 


Variations frequently occur in the price of an item, or in the 
time it takes to complete the same task a number of times, and 
it is usually of interest to know the average in such cases. For 
instance, the time required to drive to school on five successive 
days will vary because of a number of factors, but equalizing 
the longer and shorter times can provide one average length of 
time. The most common method of obtaining an average 
involves two operations: addition to find the sum of the 
numbers, and division of the sum by the number of addends. If 
the times in minutes for driving were 18, 23, 


19, 22, and 18, the average would be found i 

é ; 23 
as shown. It should be pointed out that in 19 
some instances an addend may be zero, but it 2 
must be considered as an addend to obtain 18 
the correct divisor. For example, a student a 
might have 2, 3, 0, 1, and 4 errors in 100 
mathematics on five days. In this case, the 100 + 5 = 20 
sum of 10 would be divided by 5, not 4, and Average time: 

20 min 


the average would be 2. 
The lesson on problem solving in this unit draws attention to 
the fact that remainders in division in real life are treated 
differently according to the circumstances in which they arise. 
Students need to know both the how and the why of three 
methods of dealing with them: 
(1) the remainder is ignored; 
(2) the remainder is recorded as a whole number, as a 
decimal, or as a fraction; 
(3) the remainder suggests increasing the quotient by 1. 
On page 98, Ex. 4 illustrates the first method, Ex. 5 illustrates 
the second method, and Ex. 1 and 2 illustrate the third method. 


Teaching Strategies 


If the quotitive approach has been used in the early 
development of the division algorithm, the students may be 
accustomed to showing their work by ‘‘side stacking’’. It is 
advisable to make a gradual transition at this time to placing 
the quotients above the dividends, since this form is much 
easier to use in dividing decimals (Unit 12). Such a transition 
may be carried out in three stages as shown in C, D, and E. If, in 
moving from D to E, some students have more errors, it may be 
necessary for them to continue writing zeros in the products 
when the digits in the quotient represent hundreds and tens, as 
shown in D. 


(G 5 D E 
40 buss 
100 145 145 
3)435 3)435 3)435 
300 300 3 
135 135 13 
120 120 12 
5 15 ik) 
15 15 15 
0 0 0 


Differences in achievement will probably be noted as 
students work through the lessons in this unit. As stated earlier, 
the division algorithm involves a variety of skills in which 
some students may encounter difficulty. It is important, 
therefore, for the results of each new lesson to be checked and 
to be diagnosed accurately for the causes of errors. If the errors 
seem to be of the same type, it may be necessary to reteach the 
lesson. If more attention must be given to place values, models 
of thousands, hundreds, tens, and ones are recommended. If 
the errors seem to be of several different types, the students 
should be grouped and provided with specific help according to 
their needs. Suggestions are offered in the lesson outlines and 
in the Related Activities to provide for students who need 
assistance, as well as for those who need extension and 
enrichment of the topics. 

The lesson on the use of the calculator emphasizes making a 
keychart to solve a problem. This requires a careful study, not 
only of the numbers, but also of the relationships between 
them, which are indicated in the wordings of the problem 
situations. If calculators are not available in the classroom, the 
preparation of keycharts can still be of value to the students in 
developing problem-solving skills. Of the six problems pre- 
sented on page 97, four are two-step problems. Without a 
calculator, a student must decide what numbers and what 
operation to use first and then what operation to use with that 
result and another number. 


Materials 


counters (optional) 

models for thousands, hundreds, tens, and ones (optional) 
large sheets of paper 

calculators (optional) 


Vocabulary 

division dividend +,) 
divide quotient average 
divisor remainder gram, g 
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Pages 80-81 
LESSON OUTCOME 


Use multiplication to divide, divisors 
and quotients to 9, remainders 


5 DIVISION 
Using Multiplication to Divide 


Angela had 6 shelves in her room for her 30 animals. 
If she wanted to keep the same number on each shelf, 


Materials how many animals should she keep on each shelf? 


counters (optional) Divide 30 by 6 


think {6x =30; 
5 
Write 6) 30 


There should be 5 animals 
on each shelf. 


Vocabulary 
division, divide, divisor, dividend, 
quotient, remainder, +, ) 











Prerequisite Skills 

Complete the basic multiplication 
facts; write the missing factor in a 
multiplication fact 








Checking Prerequisite Skills 
Multiply. 


Later, when Angela needed two of her shelves for other | 
things, she had just four shelves to use for her animals. 























13 2389 3. 6 4.9 Divider ace 

7 " 6 8 For 4 ) 30, 

ai 20 a6 ek ae 
Complete. think 2 4x7= 28 
6.9 xX GEE = 36 4 . 2 animals for: 

2 ‘Seach shelf" 

Loe = Oe eee Write ee ae 
Pew se EE aay te) © animals on® 





shelves. 








=. ¢ animals “ 
= remaining : 


; Here is another +... © quotient? 7 R2--remainder: 

o way to show the ~ 4 ; 4130 *: idend % is 
“remainder in jG ihe “ divisor. a 28nieate a 
£ a division. ,3 eal 2 


Angela can place 
7 animals on each 
shelf and there will 
be 2 left over. 


80 





the first exercise above, 5 XK 2: = 20 (5 times what 
number equals 20) is a related multiplication sentence. 
Ask students to show how to indicate that 28 shared 
equally by 4 is 7, using mathematical symbols. 
i 
4)28 or 28 +4 =7 


Ask for the name of the operation represented by the 


symbols + and). 


Using the Pages 


LESSON ACTIVITY 


Before Using the Pages 


e Present a few oral exercises, similar to the following, to 
prepare the students for the concept of division from the 
partitive (sharing) aspect. Some students may need to use 
counters or draw diagrams. Have students explain how they 
obtained their answers. 

1. There are 20 dots in 5 equal rows. How many dots are 
there in each row? 

2. With 28 cards and 4 players sharing them equally, 
how many cards are there for each player? 

3. If there are 24 players and 3 teams with the same 
number of players on each team, how many players 
are there on each team? 

Discuss the ways in which diagrams and counters can be 
used to help find the answers. The inefficiency of the 


e The worked examples review the partitive aspect of division 
and emphasize the use of multiplication for division. 
Division symbols and terminology as well as the concept of 
remainders are reviewed. 

Guide the students through the examples. Note that a 
division such as 6)30 is read ‘‘thirty divided by six’’. Pay 
particular attention to the format for the division 4)30 
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method becomes apparent as the size of the numbers 
increases. Lead the students to suggest that thinking of 
multiplication is a more efficient approach; for instance, in 


because it suggests the standard form for long division. 
Also mention that the remainder is shown to the right of the 
quotient. Emphasize the step of multiplying 4 and 7 to 





Working Together 
Answers are given on page 1368 
Give the multiples of each of these, from 1 x to 9 x 


2 253 3. 4 4.5 uy 6. 7 


Each dividend is a multiple of 
the divisor. Complete the 
matching muicipligation fact. 


3| 
9. For 8) 24, use 8 x Am 
ae 6 

105 Fomesicmuse 3 x 


Find the quotient. 


ie ggg ax5=10 


12. 7)49 
13. 48+63 ©xB8=42 
= 18) 


Give the greatest multiple of 7 
that is less than the dividend. 


Fom7 33) use 7 x4=28) 
15. 7)53 


ETEpigte. 


16. 7)38 
310) a Tf 


Example: 
14. 4)22 
eae)’ 
Find the quotient and the remainder. 
Give the Pultiplication fact you use. 


132376 1S 52 Gia 20) 
3x5=)5 6x B=4S 


3R5 
7)26 
VS = a WH =ae 


Exercises 


Write the six quotients for each row. 
Which row can you do the fastest? 


7. 8 


Give the 
malupligation fact you use. 


TX 7 = 49 


6 
17. 6)40 
36 


7% 7 =Uq 3 ° 4 


2128 4 eRe 


RELATED ACTIVITIES 


e Students may benefit from writing 
families of related multiplication and 
division facts for given arrays. Copies 


of page T396 may be helpful for 
presenting the arrays. 
4 

aad 12 3) 

e@oe3°e8 @ 

3 eee ee 
4x3=12 4)12 


e@ Prepare number wheels and tables 
from copies of page T 390 to provide 
practice in writing missing factors and 
completing division facts. 


=+6*x 





Leola See) toy |) A)2Bee7 | | 2)1Gand 








18224] | 24-38 





18 +3 18=6 3 
Syne FIO —'S 


e On a large sheet of paper, write the 





an 5 BO é | 
1694 492701 


division exercise 4)30 with the terms 





28m 4 


for division as shown at the bottom of 














6 
3 

25+55| 36+6 6 

28 5)20 4¥| 9)36 4 
48 +8 5 


SOiae/ V2 &) fs Aiea! 16 














page 80. Display it for several days to 





w the quotient and the remainder. 
7 R\ 4YR5 


9. 8)37 


6 R\ 
10. 7)43 11 
_3 Ra 
16. 3)11 
B Ra 
72, IAS) oS} 


17. 
23 


6 

15. 6)40 
VRS 

; 21.747 +6 
26. 124 ¢ Qik 20 28 28. 485° 29. 


20. 15+4 





show that there are 28 animals on the shelves. Have 
students explain the meaning of each of the terms divisor, 
dividend, quotient, and remainder. 


Working Together: Ex. 1-8 provide a review of basic 
multiplication facts and can help students understand the 
concept in Ex. 9-13 that the dividend is a multiple of the 
divisor. Point out that this is also true for a division in 
which the remainder is zero. Note the appearance of the 
symbol + in Ex. 13. Ex. 14-17 review the steps of dividing 
when the dividend is not a multiple of the divisor. The 
multiples listed for Ex. 1-8 are helpful in completing these 
exercises. For Ex. 18-22, the multiplication fact that is used 
can be shown to the right of the appropriate line in the 
division, as suggested in Ex. 16 and 17. This step is of 
particular importance in preparing for the next lesson. 


Exercises: You may wish to have the students rule a page to 
show six rows and six columns and write the quotients in a 
chart for Ex. 1-6. For these, the emphasis is on rapid recall 
of related multiplication facts; thus, it is not necessary for 


reinforce the language and format of 
division. 
e Help to familiarize the students with 
the language of division through oral 
exercises similar to the following, 
referring to the exercises on page 81. 
Name the dividend in Ex. 17. 
Name the divisor in Ex. 21. 
Name the quotient in Ex. 25. 
Name the remainder in Ex. 25. 


them to copy the exercises. Ex. 2-5 are of particular interest 
and should be discussed orally after their completion for the 
following concepts. Ex. 2 demonstrates that for any given 
dividend, the greater the divisor, the smaller the quotient. 
The divisions of Ex. 3 taken in pairs involve a family of 
related multiplication and division facts, for example, 


4 3 
3)12, 3 x 4 = 12, 4)12, 4 x 3 = 12. For each division 
of Ex. 4, the divisor and the quotient are equal. For Ex. 5, 
the quotient for each division is 4. 
You may wish to remind the students to write the 
divisions of Ex. 19-30 using the symbol ) 


Assessment 
Write the quotient. 
1.28 +47 2.42+7 6 3. 36+9 4 


Q a] 
4. 5)45 5. 8)16 


Divide. Show the quotient and the remainder. 
4 RI 6 RYU 7 RS 5 Ra 
6,3). 7. -5)40 » 8)°2)17 


9.9)66 10. 7)37 


TRA 


Pages 82-83 


LESSON OUTCOME Sharing Hundreds, Tens, and Ones 


Divide a two-digit or a three-digit Divide 648 by 2. 
number by a one-digit number, no 
regrouping, remainder zero 


“6 hundreds 4, tens. 8. ones" 
For 2) 648, share the 6 hundreds first. = 
Materials 


models for hundreds, tens, and ones TOI ig 


2x 3 hundreds = 6 hundreds 


Prerequisite Skills 
Sa ae ee 


Multiply a multiple of ten by a 
one-digit number, products to 90; ’ 
multiply a multiple of one hundred by 648 
a one-digit number, products to 900; Ms 2 648 
use multiplication to complete basic 
division facts 








| 
A 
48 still to share ® 





Checking Prerequisite Skills 
Multiply. 

1. 2 x 40 30 2 5x10 0 Next, share the 4 tens. 
3. 1 x 200 200 4, 2 x 300 ©00 





Think! gasses 
Divide. Write the multiplication fact /2x2=4 . 
you usp. l 3, 2x2 tens =4 tens 
5. 4)8 6. 6)6 7. 3)9 S eer en 
YxAa=2 Gx\l=G x3=9 aor 

8 
LESSON ACTIVITY hundreds, tens, and ones. For instance, ask a group of three 
students to divide 3)936 by sharing 9 hundreds, 3 tens, and 

Before Using the Pages 6 ones. Direct them to share the hundreds first, then the 


tens, then the ones, explaining that establishing this order 


@ Since the division exercises on these pages do not involve 5 fel) : 
now will prepare them for divisions involving regrouping 


regrouping, the steps of dividing each place value of the 


dividend can be seen in terms of basic division facts. For 
2 

example, the basic division fact 4)8 is applied in the 

following extensions, and emphasis is still given to using 

multiplication to divide. 


2 tens 2 hundreds 


| 
| 
4)8 tens 4)8 hundreds 
| 
| 


20 200 
4)800 


4)80 


Working with models will help students to understand 
the steps that are written in the division algorithm. Write 
exercises such as 3)936, 2)842, and 5)55 on the board. 
Have students work in small groups sharing models of 
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later. Encourage them to think of multiplication to assist in 
the process of sharing. For example, rather than share the 9 
hundreds one by one, students can think, 3 x 3 = 9, 
3 x 3 hundreds = 9 hundreds, and each of the three 
students may take three hundreds in one step. Help the 
students understand the division process by questioning 
them while they work. For example, ask them a series of 
questions similar to the following. 

‘‘How many hundreds are there to share?’’ 

‘‘How many hundreds will each receive?’’ 

‘*What number does this represent?’’ 

‘‘How many hundreds have been shared?’’ 

‘*What number does this represent?’’ 

‘What is left to share?’’ 

Use the same procedure to consider tens, and then ones. 


Then, share the 8 ones. 





Think 


axaee 


RELATED ACTIVITIES 


e Exercises similar to the following 
can help students with the sequence of 
steps in the written format. 


- Add t to o find ° 3 





ithe fey 





atl 
4 )884 


800 





a eel 





Working Together 


How many hundreds, how many tens, and 


how Beany ones are named in each? 
‘7 hundreds 


3.) OG) Sees 


hundreds 


1. 402 O+ens 


\3Q 


4. 3)690 5. 2)264 


Exercises 


1QQ 


. 27448 2. 3)366 
(44 
: IT 6. 2)288 


. 484 + 4 \Q) 


When 648 is divided by 2, 
the quotient is 324. 


Choose one operation sign and use it in each E. 
Choose one operation sign and use it in each A. 


How many ways can you 
choose the operations 

so that both paths 

give the same result? 





Using the Pages 
@ The worked example relates each step of the division to the 


sharing concept and emphasizes the use of multiplication 
for division. Emphasize that division is carried out place by 
place for each place value in turn from left to right. 
Question the students as you guide them through the 
example, paying particular attention to the numerals 
highlighted by red in each step. The sequence of questions 
might be as follows. 

‘‘How many hundreds, tens, and ones are there for 648?”’ 
“*What is shared first?’’ 

*“What does 300 show?”’ 


2. 720 A tens 


ones O ones 


6. 804+4 20) 


3. 2)680 
8. 31903 
11. 668 +2 334 360 


14. 393 +3 |3! 
17. 636-3 ala 


7. 2)800 
10. 360 +3 |a0 
2939 25 213137) 606r 6 Oi 
wo42 2 tall 16, 80— 4 a0 





is 

olf FIC FH 
BSS 
x 


O hundred eek oe 
ge e Demonstrate that multiplication can 


6 ones be used to check the quotient in a 
division exercise. Choose an exercise 
from page 83 and have students multi- 
ply the quotient and the divisor. If the 
product is equal to the dividend, the 
L1a quotient is correct. 


4. 4/448 120 120 


301 
Ex. 10 3)360 xi 6 


place by place in Ex. 4-6. Note that in Ex. 4 there are no 
ones to share, and in Ex. 6, there are no tens to share. For 
those exercises there will be just two partial quotients. 
Develop other similar exercises on the board as needed. 


Exercises: The students will need to be cautioned to place their 


exercises carefully to allow space for writing partial 
quotients above a dividend. 


Try This: The students will likely use a ‘‘guess and test’’ 


strategy. Help them organize the guesses they have tested 
to prevent repetition. These may be shown in a list like the 
following. 

If Bis +, then A may be 











“the ad f 


ee S s D 2 
sonal numbers are with dies to give 600? if Big — tien A Evia 
What is left to share? : 
4 pid 2 ; ee If Bis x, then A may be 
‘‘How is this number obtained? if ie seeneasey ws 
‘*What is shared next?’’ <4 y 
Draw attention to the bracket and arrow that relate the Aesesament 
partial quotients to the final quotient, 324. pad 
Working Together: Ex. 1-3 review the place value of each ie 2 101 110 


1. 2)442 2. 39+313 3. 5)505 4. 8)880 


digit in a numeral. Students apply that skill in dividing 


Pages 84-85 


LESSON OUTCOME Regrouping Tens 
Divide a two-digit number by a one- Divide 84 by 3. 
digit number, regrouping tens as ones, 84 equals 8 tens 4 ones. 
remainders 

For 3) 84, share the 8 tens first. 
Materials Sea 


a She 6, Brea 9. ooiman 
\ 3x 2 tens =6 tens 
i, 3 20 =60 


models for tens and ones 


Prerequisite Skills 

Find the quotient and the remainder, 
divisors and quotients to 9; divide a 
two-digit number by a one-digit 
number, no regrouping; regroup with 
numbers to 99 








Checking Prerequisite Skills 


Find t tient and the ainder. Think of the 2 tens 4 ones 
he at i Ra" that remain as 24 ones. 
1. 3)8,, R3 Za 57, RQ Then share the 24 ones. 


3. 4)19 4 
5. 3)36, 6. 5)35 
7. 4)80 8 


Complete. 











9. 1 ten Oones = _!9 ones 
10. 1 ten 9 ones = 19 ones iat 
; 11. 2 tens 4 ones = gotten ones for the 
| 12. 3 tens.0 ones = “SER ones ae Se 
When 84 is divided by 3, the quotient is 28. 
84 
LESSON ACTIVITY If the division 2)42 is on the board, the students may be 
able to suggest the steps for writing the division 3)42. 
Before Using the Pages 
e Have the students use models of tens and ones to demonstrate 1 } 1 + } 14 
2)42. Ask one student to explain the procedure while 20 10 
another student reviews the written format on the board. In 2)42 3)42 
this way, each stage of the sharing can be associated with 40 30 


the corresponding step in the written form. Use a similar 
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Z 12 

procedure for 3)42. Allow the students to discover how this » 12 
example differs from the first one. Ask, for example, 0 Bs 
‘‘How many tens are there?’’, ‘“‘How many persons are 
sharing?’’, “‘Are there enough tens for each to have one , 
ten? for each to have two tens?’’, and ‘‘What is a fair way Using the Pages 
to share the remaining ten and the two ones?’’ The students e The worked example relates each step of the division 3)84 to 
will likely suggest regrouping | ten as 10 more ones and the concept of sharing, but emphasizes the use of 
sharing 12 ones. multiplication in division. The red on the numerals and 

Have the students use models to complete other divisions diagrams highlights each step of the division and helps to 
such as 4)52 and 3)48. Include divisions that have associate the mathematical computation with the sharing 


remainders greater than zero, such as 2)31 and 5)62. 


process. 








RELATED ACTIVITIES 


e For further practice, you may wish 


Exercises to have students complete Ex. 1-12 on 

Before playing the game page 230: J oe 

the 3 girls have to e@ Have students practice multiplica- 

share the chips equally. tion and division by completing dia- 

1. There are 81 blue chips. grams similar to the following on copies 
How many will each girl get? a7 of page T390. Factors are shown in 

2. There are 49 red chips. the circles; products are shown in the 
How many will each girl get? \¢ squares. 


How many will be left over? | 
3. There are 74 white chips. 
How many will each girl get? Qu 
How many will be left over? Q 
Divide. 
Ee RN alle) 


eae 
4, 3)54 Spe2voy 6. 4)52 


7. 3)42 9.6782" 9. 5188 
Working Together ee On 4 


a3 | 
10. 2)74 11. 4)66 es, 


Give the first multiplication fact 


you can use to find the quotient uy 
13): 994° Tye ie) = ane 


Example: For 2)92, use 16. 72+6 1917. 76+4 Jq 18. 


2x4=8| 1929028 20.8722 21. 


2x4 tens =8 tens, It Ra aq 


or 2 x 40 = 80. You can multiply the divisor 
ie Siew DANE ai and the quotient, then add the 
QxQ=U Uux\=u remainder, to check your work. 
Complete. o 








* 24 R3- 
Example: For 4/99 
multiply—+4 x 24 = 96 
then add-—-+96 + 3 = 99 


If your result does not match 
the dividend, there is a 


mistake in your work. 
Divide. 


3 , aio aye2: Check your work for 
6. 4)9 Tin BS ney Gee Exercises 1 to 21. 





Review with the students that division is carried out as required. For Ex. 6-8, the students are required to 
place by place, beginning with the greatest place value. complete all the steps independently. 
Guide them through the solution, paying particular 
attention to the numerals highlighted by red. A sequence of 
questions similar to those suggested for the worked 
example on pages 82 and 83 may be used here. Take the 
opportunity to review the terminology of division by having 
students identify the quotient and the remainder and by 


Exercises: A brief discussion of the photograph on page 85 can 
prepare the students for Ex. 1-3. For example, it appears 
that the color of a chip identifies its place value and that the 
chips are shared first to begin the game. 

Draw the students’ attention to the description of the use 
of multiplication to check division. Have a student show all 


having them give the names that identify 84 and 3 in the the steps on the board for the division 4)99. Have another 

division. student explain and show how to use multiplication to 
Working Together: Before the students begin Ex. 1-3, discuss check the division. 

the example that precedes the exercises. Have students 

explain why 2 x 4 = 8 is the first multiplication fact to pssessment 

apply in sharing 9 tens between 2 (as opposed to Divide. i . an 

2x 3 =6o0r2x5 ~ 10, for example). This helps to 1. 3)72 2. 4y68 3. et 4. 5)87 

explain the word ‘‘first’’ in the instruction for these 

exercises. 


Ex. 4 and 5 provide partially completed divisions. 
Students should explain the steps that have been completed 
and then continue the division. Use other similar examples 


T93 


ee 


—_ 


Pages 86-87 
LESSON OUTCOME 


Divide a three-digit number by a 
one-digit number, one or two regroup- 
ings, remainders 


Regrouping Hundreds, Regrouping Tens 


When 6 persons share 520 
building pieces equally, each 
will get fewer than 100 pieces. 


When 4 persons share 520 
building pieces equally, each 
will get more than 100 pieces. 


To find the exact amount, 
divide 520 By 6. 


(520 =! 5 ‘hundreds 2 tens 0 ones | i 
For 4)520, divide the 
5 hupgieds HSE ae = 
Aix 1 =o tes eat i 
: 4x 1 hundred =4 hundreds 
P bie x eg thy 


To find the exact amount, 
divide 520 by 4. 
Materials 

ns, and ones 

ee eens: for 6) 1520, there are not enough 
hundreds to give 1 hundred to each 
of the 6. Think of 5 hundreds 2 tens 
as 52 tens. uy aivides “iin 52 tens. 


Prerequisite Skills 

Find the quotient and the remainder, 
quotients and divisors to 9; divide a 
three-digit number by a one-digit 
number, no regrouping; divide a two- 
digit number by a one-digit number, 
regrouping, remainders; regroup with 
numbers to 999 


x "6x 8-48, 6x9~54, 
i 6 x 8 tens = 48 tens 
‘hs os 80% 480 


ioe ‘many! 


120 


Think of the 1 hundred 2 tens 40 
that remain as 12 tens. 
Then ae the | Nes tens. 


Checking Prerequisite Skills 
Find the quotient and the ae at 
3 Al © RB 


iW V7, 4 ae oe V2 


Think of the 4 tens 0 ones 
that remain as 40 ones. 











“4 - 3 7 12 x Then divide ‘the gh ones. 
4. 6750. “s 730 as 3, 4x3 tens=12 tens ; peqapaae > 
7 2482 8. 3693, A? 5800 A | 8*7=42.. 100 many! © 
10. 2)78 11. aoe (i 7)81 Bee 86 R4 
Complete. ce %)590 
: 9/520 = 

13. 5 hundreds 1 ten = _S!_ tens 2 oot : ‘ 180 A Rcdeend 
14. 1 hundred 4 tens = _!4 tens es . a “10 ‘ 2 : 
15. 6 hundreds 6 tens = _©©_ tens 7 no more 4 «to finish. ee 

ae: en Snter ens 
16. 2 hundreds 0 tens = _20_ tens “te abe le 


When 4 share the building pieces 
equally, each gets 130 pieces. 


When 6 share equally, each gets 
86 pieces with 4 pieces left over. 





86 





LESSON ACTIVITY Using the Pages 


© There are two worked examples and each involves the same 

dividend, 520. For 4)520, there will be one regrouping; for 
6)520, there will be two regroupings. 

Begin with a brief discussion of the photograph on page 

87. Some students may have a set of building pieces similar 


Before Using the Pages 


© Have students use models of hundreds, tens, and ones to find 
the quotients for exercises similar to the following. Remind 
them to share the hundreds first, then the tens, then the 


T94 


ones, and to think of multiplication to help in the sharing. 
The exercises suggested below are selected so that students 
deal first with no regrouping, then with one regrouping, 
and finally with two regroupings. 


1. 3)693 2. 4)852 
3. 2)520 4. 3)243 


5. 2)532 6. 2)333 


Have several students explain the regrouping that was 
needed to carry out the sharing process for each exercise. 
Some students may be able to write the divisions and 
compare the results with those found by sharing models. 


to the ones shown in the photograph. Point out that four 
students appear to be sharing the pieces and that two other 
students appear to be observing. Ask if each person would 
receive more pieces if four persons were sharing or if six 
persons were sharing. Then have students read the two 
problems at the top of page 86. 

Guide the students through the development of 4)520 
first and then of 6)520. Have students help to explain the 
steps. Note that for 6)520, there are not enough hundreds 
for each of 6 groups to have at least 1 hundred. In using the 
models, students would regroup 5 hundreds as 50 more 
tens. In the division algorithm, the corresponding proce- 
dure is given by the statement, ‘‘Think of 5 hundreds 2 tens 
as 52 tens.’’ 











RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 13-20 
on page 336. 

@ Have students divide a given three- 
digit dividend by each of the numbers 








1 to 9 in turn and observe the 
decreasing quotients. 
392 196 130 R2 
1)392 2)392 3)392 
98 78 R2 65 R2 
4)392 5)392 6)392 
56 49 43 R5 
7)392 8 )392 9)392 
Working Together Exercises 
Give the first multiplication fact Divide. e Students who are experiencing dif- 
, * 87 4G Ra \a5 , . ; ‘ 
you can use to find the quotient. 1. 4)348 2. 3)449 2 7/875 ficulties may find it helpful to com- 
1468 34 BB ; ae ; 
Example: ro 2. se use *y 97306 ‘3 3 8/704 " Hes exercises similar to the follow 
5 SREY ha 7. 6/341 8. 77999 ~=- 9. 5) 380 a R\ areal Ra ra Ra 
or 6 x 70 = 420. 10. 663 +5/3QR31. 152+8 19 i) a7 70 aE 
yee, game me eee | Es Bea TH 
= XxaA= ; = ; = 
te ues 16. 666+8 83 RA7. 503+ 4 lad RB 3. 6)8 6)80 6)804 
Add to %, 18.7119 79 19, 824+6 137 RA 
How many building blocks 
will each get 
20. when 735 are divided among 3? 245 
21. when 735 are divided among 5? |47/ 
22. when 735 are divided among 8? ©! R7 
_134 RY 
5. 5)890 6. 512+8 GU 7. 6)808 
87 
Working Together: Ex. 1-3 deal with selecting the first Assessment 
multiplication fact that can be used to find the quotient. An Divid 
example is provided. Ex. 4 helps students follow the Ta 22Q3 Ri 7a 93 Re 
sequence of steps in the process of long division. Students 1. 6)726 2. 4)893 3. 5)360 4. 9)843 


who may not be ready for Ex. 5-7 will benefit from other 
exercises similar to Ex. 4.,The divisions in Ex. 1-3 may be 
used for this purpose. 


Exercises: Ensure that the students place their exercises to allow 
space for showing the ‘“‘stacked’’ quotient above the 
dividend for each division. Draw attention to the reminder 
in the “‘thought cloud’’ at the bottom of page 87. If you 
prefer, name specific exercises for the students to check. 

Ex. 20-22 provide an opportunity to develop the concept 
that for a constant dividend the quotient decreases as the 
divisor increases. Ask the students to predict which 
division will give the greatest quotient and which the least 
quotient for Ex. 20-22 before they begin the exercises. 
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Pages 88-89 
LESSON OUTCOME 


Divide by a one-digit number with 
regrouping, dividends with up to five 
digits, remainders 


Materials 
models for thousands, hundreds, tens, 
and ones (optional) 


Prerequisite Skills 

Find the quotient and the remainder, 
quotients and divisors to 9; divide a 
three-digit number by a one-digit 
number; regroup with numbers to 
991999 


Checking Prerequisite Skills 
Find the quotient and ing remainder. 
WRI RU 3 


Lee 2 82, «, 3 652 
eae Leet Shore 


1S7 R3 ava RA 46 RS 
7. 6)945 8. 3)728 9. 9)872 
Complete. 
10. 1 thousand 1 hundred = 
_l!l_ hundreds 


11. 3 thousands 2 hundreds = 
32_ hundreds 


12. 2 ten thousands 7 thousands 
_27_ thousands 

13. 5 ten thousands 6 thousands 
_S© _ thousands 





I| 


LESSON ACTIVITY 


Before Using the Pages 


@ The division algorithm for one-digit divisors is extended in 


cae Dey ae 24. .too many! Y 


i omens mens oe 8 oe - 
£528 TO) = AO) eed oe 70 278 ene 





Dividing by a One-Digit Number 


Billy’s library books have a total of 1134 pages. They 
must be returned in 3 weeks. If Billy reads about the 
same number of pages each week, how many pages would 
he have to read each week to finish the books? 


Divide 1134 by 3. 


For 3)1134, there are not enough 
thousands for 1 thousand pages 

to be read each week. Think of 

1 thousand 1 hundred as 11 hundreds. 
Then divide. aoe UN hundreds. ea 


Poise 3, SU: vet 


3 x 3 hundreds =9 hundreds 
3 x 300 = 900 a 


Think of the 2 hundreds 3 tens 4 ones 
that remain as 23 tens 4 ones. 
Then, divide the 23 tens. 


Think of the 2 tens 4 ones 
that remain as 24 ones. 
Then divide the 24 ones. 


3x 8=24 


300 

Write 3)1134 
_900 

234 

210 

24 


- quotient. / 


0 


Billy would have to read 378 pages 
each week to finish the books. 


For each example, emphasize using basic multiplication 
facts to determine the digits of the quotient. For example, 
for 3)47 159, 3 xX 1 =3 leads to 3 x 1 ten thousand 
="3 ten “thousands; 3 xi5"—"15 w leads to or XS 


this lesson for dividends with up to five digits. The thousands = 15 thousands, and so on. 


procedure developed for two-digit and three-digit dividends | 


is the same for greater dividends: divide place by place 
from left to right, regrouping as required, and using 
multiplication and subtraction to divide. 

Begin by working with the students to complete divisions 
with four-digit dividends and five-digit dividends with no 
regrouping. Use examples similar to the following. 


2)4268 3)69 396 4)44 848 


Then develop exercises that present a similar approach, 
and have students explain how the exercises are similar and 


how they differ. 
4)28 000 


4)280 4)2800 
3)471 3)4715 3)47 159 


T96 


5 000 
10 000 


3)47 159 


30 000 


17 159 
15 000 


27159 








Using the Pages 


@ Establish why division is used to find the answer to the 
problem. (The number in each of three equal groups is 
required.) Guide the students in a discussion of the worked 
example by asking questions about the steps in the division. 





Working Together 


Complete _ Add 
: 







4000 ~ 4 x 











to find 
the quotient. 








3324 | 
3200 -— 4 450=— 9 x 
124 Ay 50 
WADE a= 4 x DA 9 x 
4 3 
Ae eA x 
0 
Divide 
_a4G7 __ 237 RY 
3. 3/7401 4. 27832-83479 5. 6)1726 
Exercises 
Divide 
1748 3628 R\ eel wiGiva Ra __450 
1. 3/5244 Ze 2 OF =e aay 4. 4)24 690 5. 83600 
Wim ne) 4 893 47 | 989 R3 eelast RS 
6. 5)878 7. 5)24 465 8. 2)94 9. 8)15 915 10. 6) 7409 
6 789 359 R\ _ 24g RY eo Sail _ 380 
11. 6)40 734 12. 3)1078 13. 7)1740 14. 9)3573 15. 4)1520 


56 Ra 3915 

16. 285028 Wil, WHERO se Ze ARs. 

222 50m 22.23.6090 a4 Ti 23: 
375 5914 R3 


ae Ra 6234 RU 
80 28 19) 5611029 920. 4197 


2NGiaS meee O00 a2 om G1650729 
a7 acO0O 











Bookworm started from outside the front cover of 


Volume | and tunneled its way to outside the back 
cover of Volume XV. Each volume is 4cm (centimetres) 
thick. How far did Bookworm tunnel? 4S cm 


Then draw their attention to the statement at the bottom of 


page 88 that concludes the solution. 


Working Together: Exercises similar to Ex. 1 and 2 focus on 
the multiplications used at each stage of the division and 
help students to think through the procedure. Some students 


PROBLEM 
SOLVING 


89 


Assessment 
Divide. 
660 


1. 3)1980 


IU A36 


3. 7)99 652 


may find it helpful to show the solutions to Ex. 3-5 in a 


similar way. 


Exercises: You may wish to have the students use multiplication 
(and addition) to check a selection of their division 
exercises. Also, remind them to place their exercises so that 
there is space for ‘‘stacked’’ quotients. 


Problem Solving: Although multiplication is useful in solving 
the problem, caution the students to read the words of the 
problem carefully (outside the front cover, outside the back 
cover). Some students may want to use books to represent 
the situation. Note, also, that although there are 15 
volumes, Volume VIII is not in the row between the book 
ends but is on its side, apart from the other books. 


RELATED ACTIVITIES 


e Have students use division to com- 
plete the following chain from left to 
right. They may use multiplication to 
check their work from right to left. 





© Some students may find it helpful to 
use squared paper for division to help 
align the digits in their correct places. 
As an alternative, have them turn their 
lined paper sideways and use the 
vertical lines to separate the place 
values. 





e For any division that has zero as a 
remainder, a division number sentence 
may be written. 

7401 + 3 = 2467 
Have students write division sentences 
for such exercises in Ex. 1-25 on page 
89. 


172 RB 


2. 6)1035 


A43a R3 


4. 5)12 163 


1.97 


Pages 90-91 
LESSON OUTCOME 


Use a shorter form for division 


Prerequisite Skills 
Divide by a one-digit number 


Checking Prerequisite Skills 
Divide. 


A Shorter Form for Division 


Gordie and Carmen shared 175 dominoes equally 
to see who could build the faster domino course. 
How many dominoes are they using for each course? 


Divide 175 by 2. 


For 2)175, there are not enough hundreds 
so that both Gordie and Carmen get 1 hundred. 
Think of 1 hundred 7 tens as 17 tens. 


58 101 RY 


1. 3)174 23 5)509 ett 


ISdl 
3. 4)6324 4. 6)8230 


'2%8=16 : 
2x8 tens=16 tens : 
.2x80=160 =F 


Then divide the 17 tens. 


Longer Form Shorter Form 


Think of the 1 ten 5 ones that remain 
as 15 ones. Then divide the 15 ones. 


Add and write 
the remainder to 
finish the longer 


LESSON ACTIVITY 


Before Using the Pages 


© This lesson presents the first stage in the transition toward the 
standard form for division. Students are encouraged to 
write the quotient in one line by writing the digit for each 
place value of the quotient. They will likely suggest this 
procedure if you imply that all the written work previously 
shown for deriving the quotient is not necessary. 


2) 
40 
100 
3)426 3)4 2 6 
300 3 0 0 +—— 3 x [] hundred 
126 i226 
120 120 +—3~-x [] tens 
6 6 
6 6 =e se meanties 
0 0 


T98 


(2x75 14. 








Br. - Write the | 
remainder < 
j here and + 
/ the work : 
is done. 





Each course has 87 dominoes. 
The falling dominoes that first 
reach the 1 domino left over 

belong to the faster course. 


Complete a division exercise on the board and then ring the 
‘“‘stacked’’ quotient, asking whether there is a way to 
reduce the amount of written work and show the final 
quotient. Have students suggest ways of thinking of the 
steps in the division that explain the shorter form. 


Using the Pages | 


e Begin by having a student read the word problem at the top of 
page 90 and briefly discuss the photograph on page 91. 
Then ask the students to observe the two forms shown on 
page 90 for the division 2)175. Ask them to explain how 
the two forms differ. Emphasize that the shorter form 
involves less written work in the quotient, but the rest of the 
division format is the same. The shorter form shows the 
quotient 87 in standard form right away, whereas the longer 
form shows the expanded form of 87, (80 + 7), arranged 
vertically. Emphasize the need to place each digit of the 
quotient in the corresponding place above the dividend. 
Draw the students’ attention. to the concluding statement on 
page 90 and the explanation of the remainder 1. 





Working Together 


Complete. 
4 


8 6 
1. 7)609 2. 8) 5395 
560 4800 
49 595 
44 ben 
0 35 


74 


32 


3 
Divide. Use the shorter form. 


938 
4. 6)5628 


Exercises 


Divide. Use the shorter form. 
1830 _3 268 
. 3/5490 Cy e2 O76 
344 RS 
. 8)2797 
2 748 RB 
. 9)24 740 
322 R 
19766 1176863 3 
> 99=5 19 RY 14. 25170=6 


20 679 = Se 7. 5400-8 1! 19 
51649 Ra 675 


67 R5 
3. 6) 407 

74a5 
6. 4)29 700 

4576 
eo toves 


a5 RI Siete) 


12. 4851 +9 
15. 7430=2 3715 


18. 40 000=7 
57\4 Ra 


The face of a domino has 2 parts. 
lf each part can have O to 6 dots, 


1. how many different faces 


are possible for a domino? 22 


How would you build 
a domino course 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 21-28 
on page 336. 

e@ Some domino sets include dominoes 
for which there are up to nine dots on 
each half of the face. Ask students to 
find out the number of different 
domino faces possible under these 
conditions. 

@ In Related Activities on page TS, it 
is suggested that cards be prepared for 
showing the standard form for a 
number when the cards overlap and the 
expanded form when they are spread 
apart. These cards will also be useful 
for helping students to understand the 
shorter form for writing the quotient. 
The appropriate cards may be dis- 
played and overlapped as the quotient 
is determined. 


wae | [efor 


4000 
2792 
2400 
392 
360 
32 
2) 


2. that branches into 3 paths ?Answers will vary; 
or_ example aS dominoes,4 dominoes in 2 paths, |0 in 
. that crosses itself ?Answers will vary; 





0 


or example, 7 dominoes in each 
4. that shows 


your initials? 


Sch] PROBLEM 
SOLVING 








Answers wil\ vary. 


Working Together: Partially completed divisions help students 
to think through the steps of the shorter form for division as 
they complete the steps. Use other similar exercises as 
required. As the students work, remind them to place the 
digits with care so that those with the same place values are 
aligned. 


Exercises: Since the shorter form for division reduces the 
‘‘stacked’’ quotient to one line, the students do not need 
now to be so concerned about the spacing of exercises on 
the page. 


Problem Solving: The emphasis in Ex. 1 is on the number of 
different faces possible for a domino. If students draw 
diagrams to find the solution, encourage them to find 
another way of deriving the answer, which is 28. An 
organized approach might be to consider the number of 
possibilities showing 0 dots on one part, the number of new 
possibilities for which there is 1 dot on one part, 2 dots on 
one part, and so on. The answers to Ex. 2-4, of course, may 
vary. Division can be helpful. For instance, in Ex. 2, 3)28 





can suggest 3 paths with 9 dominoes in each, and 1 domino 
left over at the end of the course. 


Assessment 


Divide. Use the shorter form. 


197 R\ 


1. 2)395 


1349 
2. 5)6745 


1333 RA 


3. 6)8000 


6593 


4. 4)26 392 


% 


AGRE CAE TEE BE SP 


Pages 92-93 
LESSON OUTCOME 


Use the standard algorithm to divide 
by a one-digit number; use division to 
find an average 


Materials 
models for hundreds, tens, and ones 


Vocabulary 


The Standard Form for Division 


Lucy's parents and her two older sisters shared the 
driving on a trip. They traveled 2376 km and each drove 
about the same distance. About how far did each drive? 


Divide 2376 by 4. 


For 4)2376, there are not enough thousands 
so that each driver could drive 1 thousand 
kilometres. Think of 2 thousands 3 hundreds 
as 23 Bair: mow ee ae Sa hundreds. 


average, gram, g 


Prerequisite Skills 
Divide by a one-digit number 


— x e _ungiedss = hee hundreds - 


Write @ #.. 


— 


“You can save “me by F 
el writing these zeros. ! 


Think of the 3 hundreds 7 tens 


Checking Prerequisite Skills : 
Dene BUG that remain as 37 tens. 
1. 7)847 2. 3)2538 

17500 alla RG 


. 8)16 902 


‘ ieee 36 


Then ice we ES AS 


(4x9 tens = 36 a 


one 
Write #)2376 


20 





Think of the Then divide ie ps ones. 
1 ten 6 ones that 


remain as 16 ones. (4x4 216. ee 


598 
#2376 
20 
37 
36 

16 


Write 


Lucy's mother, father,-and two 
sisters each drove about 594 km. 


92 


LESSON ACTIVITY 


Before Using the Pages 


@ This lesson completes the transition from the longer form to 
the standard form for division. Review that the amount of 
written work in the previous lesson was reduced by 
showing the quotient in one line. Demonstrate this by 
working 4)673 on the board (A). Show the students how 
the amount of written work can be reduced further by 
writing only those digits for the place value being 
considered at each step (B). 


Ais Ri Bieg RI © 
4)673 4)673 <«— Divide 6 hundreds first. 

400 4 <—— 4 x 1 hundred = 4 hundreds. 

273 27 ~— Divide 27 tens. 

240 24 —=+— 4 x 6tens = 24 tens. 

33 33 «— Divide 33 ones. 
32 32 +—4x8= 32 ones. 
1 1 


T 100 





Erase the appropriate digits in A to obtain the form 
shown in B. Redevelop the exercise and use models to 
illustrate each step (C). Emphasize the importance of 
aligning the digits in the division process with those of the 
dividend. Thus, although the second step shows 2 hundreds 
and 7 tens, this is thought of as 27 tens. There is no need to 
write the 3 ones at this stage because ones are divided after 
the tens. 


Using the Pages 


@ Introduce the word problem and discuss why division is used 
to find the solution. Note the symbol km for kilometres. 
Guide the students through the worked example. For 
instance, ask why the digit 5 of the quotient is written in the 
hundreds’ place. Develop that the 3 hundreds that remain 
will need to be regrouped as tens and, together with the 7 
tens, will be divided in the second step. This explains the — 
need to show only the 7 tens (and not the 6 ones) in the © 
second step. Explain that the arrows are not to be drawnin 
the solution: they are in the worked example to illustrate 
which digit of the dividend is required at each step. 






Working Together 


1. 3)174 
15 
24 


m4 
0 


Helge 

4. 2) 538 

Exercises 

Divide. Use the standard 

. 5)2410 Pd: 
96 

PenhOr2 5. 
4547 Re 

9)85 929 8. 


14 744 2. (Fue 
13.333 O27 u 14. 


16. 19 781,2,6 R| 1 


10. 


Use the standard form. 
69 


5. 1497 = 7 alS* 6: 


4)25 950 3. 2) 1; 
26 
3)78 6. 


8)45 425 9. 


BIZ 1c 
7524 + 
7. 636 +4 


In each case the 
remainder will be 0: 


2 } even n number 


aye of the digits 
is a multiple of 3 





) last 2 digits form 
a multiple of 4 


‘last digit 
is O or 5 





) sum of the digits 


oe is a multiple of 9 


3) 13 796 


Will the remainder 
be 0? 


2)736yes 2. 


form. 
6487 Ra 


. 3)807yes4, 
5672 R\ 
4)316yes6. 





3 
iB) 
7. 5)485yes8. 
9 


V2 AT. 474-6 


15. 6954. 6 


18, 3089 


5 BSE ih) 
es 


159 Make up a three-digit 


RELATED ACTIVITIES 


e Number squares similar to the fol- 
lowing may be assigned for practicing 
multiplication and division. You may 
wish to use copies of page T 391. 





e Students having difficulty with the 
standard form for division may need 
practice with the multiplication steps. 
Exercises similar to the following will 
provide practice. 


lf an amount is thought of as being 
shared equally, the result is an average. 


Example: If you go 20 km in 4h, 
your average distance for 


each hour is 20+ 4, or 5km. 


lf 2376 km are traveled in 3d, what is 
the average distance traveled each day? 7/42 km 


19. 


What is the average? 


number that gives a 
remainder of O 





20. 152 min to 21. 
read 4 books 38 min 


22. 87 fish caught 728), 
from 3 lakes Qq fish 


875g (grams) 
in 5 apples 1/5 9 


14 754 tickets 


for 6 shows A459 
tickets 





Working Together: Ex. 1-3 help students think through the 
steps of division using the standard form. Use other similar 
exercises as required. For Ex. 4-6, ask the students to 
determine the number of digits there will be in the quotient 
before they begin the division. For example, in Ex. 4, the 
first digit of the quotient will be in the hundreds’ place and 
thus the quotient will have three digits. By the same 
reasoning, the quotient in Ex. 5 will also have three digits. 
Some students will find it helpful to turn their lined paper 
sideways and use the vertical lines to keep digits for the 
same place value properly aligned. 


Exercises: If students have not previously encountered the 
concept of an average, discuss it with them before they 
begin Ex. 19-23. An example is provided on page 93. Note 
the symbols that are used in these exercises and direct the 
students to the table on page 342 if they need assistance. 


thihitio 
when it ts bts 
nswers will vary; 
11. divided by example, 102 aS Wari yee) 
either 2 or 3. or 132. 
~——— 3 [thousand 
12. divided by any > 
O14) 5 sOhage 
nswers al vary 3 [3] 3 x Lhundreds 
for example, 
ISO or 720 i) 1) 
Oe ere elton, 
1) 
CL] =+— 3 x[ones 
0 


Try This: The information provided enables students to 
determine whether the remainder in a division will be 0 for 
divisors of 2, 3, 4, 5, and 9. Ex. 11 and 12 suggest the 
concept of least common multiple in an informal manner. 
For instance, if a number is exactly divisible by both 2 and 
3, as in Ex. 11, it must be exactly divisible by their least 
common multiple 6. Students will use different methods to 
solve these exercises; they should be given an opportunity 
to share their methods with others. 


Assessment 


Divide. Use the standard form. 
6S Ra 565 R3 
1. 3)197 


2. 8)4523 


What is the average? 


139 Ra 


3. 7)9305 


9aI5 RS 
4. 4)36 863 


5. 111 exercises completed in 3 min. 37 
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Pages 94-95 


OBJECTIVE Bracuce 
i ividin Divide. Use the standard form. 
Demons algacnmpstencakins givicing 666 R2 833 RQ 714 RQ 625 555 RS 
by a one-digit number using the 1. 3)5000 2. 6)5000 3. 7)5000 4. 8)5000 5. 9)5000 
: n 9 954 6 636 5 638 4977 Yau 
Standard Se ice ane eanid Wie 6. 4)39 816 7. 6)39 816 8. 7)39 816 9. 8)39816 10. 9)39816 
divide to find an average; solve related (23 U56 739 1934 5 678 
word problems 11. 7/861 12. 7/3192 13. 7/5523 14. 7/8638 + © 15. 7739746 
16. 10000 = a PT 17. Semele Ba 18. 30 00 ae R3 19. 4000 pain: 4 RU 
Materials 20. 27 156 + g78 21. 33 945 a 22. 40 78 23. 47 eel side 
24. 54312 + 25. 63 168 26.071) 73062 27. 77 424 = 
large sheets of paper ooaq Ape bee 


Divide to find the missing nae 


Then multiply to check your work. 


E oe) Koloye) ADo| 
28.753 a= Se 290 0 XE 0/2 Oe Om Or = 6864 3142 x = 5702 
32. aSar33: 479 34. 76 35. 314636. SY. 19%5 


paws eek) wall Boe haa wha) 
5898 4311 532 9438 28 944 9925 


Answers will vary. : 
Replace eac ith Example: nial eae Exons 


a digit to show a 38. with a quotient oi 739. 
3695 = 


ee Say orl 
ee poe wb FOU 39. with a divisor of 3 and 
the same digit 


a quotient ce 
more than once I erie Wx) 


in each exercise. . with a quotient ae 568 


and a remainder of 7 
55) 3 = Too R7 
. to match each line o 


this chart, if possible. 
Examples are aiven. 














oT "The farther you go, 
» the harder they get. 
.. How many can you do? / 























LESSON ACTIVITY If remainders greater than zero are accepted, the following 
are possible solutions for the chart in Ex. 41. 


Using the Pages 





@ Select one of Ex. 1-27 and complete it on the board with the 
students to review the steps of the standard form for 
division. 

Have the students read the instructions that precede Ex. 
28. Ask them to explain in their own words what is 
required. If necessary, develop one of Ex. 28-37 on the 
board. 

The phrase ‘‘if possible’’ is significant in Ex. 41. This 
exercise is starred because the answers vary and for some, 
there is no solution. This can be understood better by 
considering the following multiplications and relating the 
division situations of Ex. 41 to this. *If the condition that the remainder must be zero is 


imposed, then there is no solution. 
even number | odd number 







e Discuss the example at the top of page 95 to prepare the 
students for the addition step that precedes dividing to find 
the average in Ex. 42-49. 


even number 


odd number 
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RELATED ACTIVITIES 








You can add, then divide to find an average. e For further practice, you may wish 
Example: to have students complete Ex. 29-32 
Lucy's diary shows the temperature at omspaze.s36: 
noon for each day of her family’s dh e Have students keep a record of the 
vacation trip. What was the average £ Sy on 4 outdoor temperature at noon each day 
temperature at noon for the week? || ES Uager= © alll for a week and then find the average 
Ra 8 Then aS : temperature. Discuss the most reason- 
23 ~— divide 7) 175 All 7 = ae able way to interpret the remainder if 
19 by the 14_ : : d : M one occurs in the division (see Giving 
24 number 35 : nie EN the Most Reasonable Answer on page 
26 of days. 35 : ih. 98). 





28 0 ‘ : 
30 e Discuss the meaning of terms such 


Ee ims as ‘“‘batting average’’ in baseball. 


The average temperature for the week was 25°C. 


Find the average. 


42. Lucy's family drove 1282 km 43. Lucy caught 6 fish: 394g, 


to their vacation spot and 406g, 428g, 476g, 489g, 
1094 km back. What was the and 513g. What was 
average distance each way? ||/32 km their average mass? 45| g 


. Four pieces of string 45. On his school tests, Bob 
were 82cm, 68cm, 71cm, scored 89). 78,495)582) 
and 75cm long. What and 91. What was his 
was their average length? 7uU cp, average score on the tests? a7 


. During the week, it took Jack 47. |In the basketball games, 
25 min, 15 min, 19 min, 31 min, Sue scored 42, 49, 38, 45, 
41 min, 18 min, and 12 min to 18, 33, 41, and 38 points. 
wash the dishes. What was What was her average 
the average length of time? 923 ji, number of points? 39, 


. In the hockey games, Herb played 49. Fair attendance for one week 
for 35 min, 23 min, 37 min, was 5268, 2637, 3680, 4472, 
41 min, 34 min, 40 min, 44 min, 2894, 5716, and 6945. What 
38 min, and 32 min. What was was the average attendance 
his average playing time? How 36min for each day? How many days'© 
many times were above average? 5 were above the average? 3 





Try This: Multiplication exercises similar to these were 
encountered on page 49. Since there are different solutions, 
have the students share their solutions in the following way. 
Display a separate, large sheet of paper for each of Ex. 1-7. 
Invite each student in turn to write a solution on one sheet. 
Note that it is implied that the remainder is always zero. 
Remind the students that a digit may not be repeated in an 
exercise. 
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Page 96 


OBJECTIVE Practice 

Divide amounts of money by a one- Amounts of money are divided just like whole numbers. 

digit number using the standard form; $79 $1684 $2.43 $ 68.42 

solve related word problems Examples: 5) $395 8)$13 472 3187.29 7) $478.94 
35 8 42 
45 58 
45 56 

RELATED ACTIVITIES “0 29 


@ The list for the game ‘‘Shopping ae 


Spree’’ described on page T377 can 14 
now include such statements as en an 
‘‘From now on, every item you pur- 


chase will be reduced in price. Divide Divide. , : A 
; : 76 35 678 3762 
the regular price by two to find the 4. 4)$304 _ 2y$70 4. 6)$4068 5. 9)$33 858 


reduced price,’’ and “‘Your shopping $1.23 $U OQ $U UU 
limit is now one-half of the original 6. 899.64 9. 4)$19.92 10. 7)$31.08 


amount.”’ 11. $72+3 $QuU 12. $320+5 $64 13. $6482 + 79926 14. $448+8%56 
15. $7.00+4 $1.75 16. $85.41 +9$9.49 17. $9.26+2%4.63 18. $77.70 an Ae 


Anu, Robert, and Michael earned money shoveling snow. 


19. They were paid $2.35, $2.25, 
$2.75, $1.75, and $2.45 for 
the sidewalks they shoveled. 
How much did they earn in all? 
Ss 


. What was the average amount 
they earned for each job? $2.3) 


. They shared the money equally. 
How much did each earn? $3.85 


. They spent 4h in the morning 
and 3h in the afternoon 
looking for work and shoveling. 
What was the average amount they 


earned for each hour they spent? 
$|.65 


. Tony earned $5.25 for shoveling 3 walks. He earned 
$1.35 for a fourth walk. Was his average for 3 walks 
greater than or less than his average for 4 walks? 

His average for 3 walks was $1.75. 
His average for 4 walks was %\.65. 
His average for 3 walks was greater 
+han his average for 4 walks. 





LESSON ACTIVITY 


Using the Page 


e Ask students to read the amounts of money shown as quotients 
and dividends in the examples at the top of the page. 
Emphasize that the division process for money is the same | 
as for whole numbers, but it is necessary to include the 
symbol $ and, in some cases, a decimal point to separate 
dollars and cents. Ask the students to place these symbols 
where they appear in the quotient before beginning a 
division. 





@ Remind the students to read carefully to determine the 
operations required for solving Ex. 19-23. For Ex. 22, 
some students may find the average amount earned in one 
hour by one boy rather than the average amount earned in 
one hour by the three boys. Either answer is acceptable. 
Ex. 23 is starred because its solution involves more than 
one step. 
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Answers may vary. 








| [2611S 74 928 Hl0s9 Aiai3 & 5 Bias | 





2[365 F366 H 365 4365 E)i4el | 





Keycharts and the ; [=| ; » and [+] Keys 


Keycharts can be written 
across or down. 





















































Yvonne had scores of 98, 146, 
and 179 for 3 games of bowling. 
What was her average score? 


[ag | 3/774 BoE 36 
u[a77 B14 & 302 25 Elasa 


: Add, teh 
: divide by 3. 














suas a7e3 Bias | 


6[750 6384 B41] 
Keycharts can be 
different for different 
calculators. For the 
calculator you use, 
are these keycharts 
correct for finding 




















Fae [7 Pave anaes) [=] 


run the average of 98, 
=== 146, and 179? 





Make a keychart that shows how to solve each of these. 


1. What is the average distance: 
1261 km, 1574 km, 928 km, 
1089 km, and 1213 km? 


. Pearl needs to cut 9 pieces of 
string, all the same length, 
from a piece that is 774 cm long. 
How long can each piece be? 


, 4025 names were listed in 7 
columns with the same number 
in each column. How many names 
were in the last 3 columns? 


iy you: “are ising “a éalculator, 3 
«be sure to make keycharts that 
will work woe oe machine. Be 





LESSON ACTIVITY 


Using the Page 


e This lesson extends the work on page 61 


2. How many days are there from 
the beginning of the year 1979 
to the end of the year 1982? 


. Mrs. Hoy earned $277 for each 
of 4 weeks. She earned $302 
for a fifth week. What were her 
average earnings for each week? 


. Mr. Gibbs shared a $750 prize 
with 5 others. He has spent 
$84 of his share. How much 
Bes poy does he have left? 


?can' yc you utc * 
bee] problem? 





Page 97 
OBJECTIVE 


Prepare a keychart to show the order of 


pressing the keys ; [=] : ; 


and on a calculator to solve a 
problem 


Materials 
calculators (optional) 


RELATED ACTIVITIES 


e If calculators are available, have the 
students use them to complete the 
keycharts for the exercises on page 97. 


the same for any three columns; for Ex. 6, if Mr. Gibbs 
shares with five others, his share is found by dividing $750 


by 6. 
by introducing the 


operation key for division. Also, keycharts are presented in 


a vertical arrangement as well as in the 
arrangement. 


familiar horizontal 


e The students may be able to read the example and proceed 


with the exercises without an introductory discussion. The 


amounts of money encountered will 


involve a whole 


number of dollars, and thus, no decimal points are needed. 


Since calculators vary, it is essential to 


relate the exercises 


on this page to the particular kind of calculator used in the 


classroom. 


For Ex. 2, students will have to consider whether one of 
these years is a leap year. Although the computation 
involved in Ex. 5 and 6 is not difficult, a certain skill in 
reasoning is required. For Ex. 5, the number of names is 
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Page 98 
OBJECTIVE 


Give the most reasonable answer to a 
word problem 


RELATED ACTIVITIES 


e Encourage students to write word 
problems similar to those on the page 
for others to solve. The pictures in this 
unit may suggest topics for the word 
problems. 


LESSON ACTIVITY 


Using the Page 


e@ In abstract division, the remainder ‘‘ 


Giving the Most Reasonable Answer 


Cynthia has 13 oranges for herself and 3 friends. 
What is the fairest way to share the oranges? 


3 oranges for each: 
and 1 left over i” 


The fairest way to share the oranges 
would be to separate the orange left over 
into 4 equal parts and share them too. 


yi 3 “pe you ey = for oye) r you 


iti iii aa 


Use division to solve each of these. Tell what you would do 
with the remainder to get the most reasonable answer. 


th 


Greg has 1000 apples that he on 


must wrap for trays that hold 
6 each. How many trays will 
he need for the 1000 apples? \67 


. 75535 people attended 4. 


9 games. What was the 


Answers will vary. 
Each car can carry 


5 people. 82 people 
are going. How many 
cars are needed? \7 


Each batch of cookies uses 
2 eggs. How many batches 


average number for each game?2293 could be made with 13 eggs? 6 


. The 8 boys earned $34 that 6. 


they wanted to share equally. 
How much should each boy get? 
$4.25 7 


PROBLEM 
SOLVING 


” In practical 


situations that involve division, the remainder is sometimes 
rounded up, rounded down, or simply ignored. The word 
problems on this page present a number of practical 
situations and ask students to suggest a reasonable way to 
deal with the remainder in each situation. These problems 
can motivate considerable discussion. For instance, in Ex. 
5, the division process can continue beyond 8)$34 by 
showing the dividend as $34.00. In Ex. 6, some students 
may express 25 min as 1500 s and find the quotient for the 


division 4 )1500. 
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Irma took 25 min to read 
4 pages. What was her average 
time for reading a page?G min |55 


. Matt plans to read the same 


number of pages each day for a 
week. There are 200 pages. How 
many should he read each day?9q 








Checking Up 


Divide. 
5 


5)35 
4 Ra 


3)29 
a3 


i 
Ds 
CG) 
13. 
17. 
21. 


25: 


29. 
So: 
a: 
41. 
45. 
49. 


2) 46 

26 
4) 268 

674 
37333 
5) $860 
42+6 7 
36+3 1a 
91+7 |3 
470+5 QW 
4473 +9 497] 
$336 +4 934 


Solve. 


53. The 4 children shared 176 


6 


. 424 


3 RI 


wrarly 
a\ 
. 48 


mit 
1g 


. 5)90 


1Q9 


. 7) 903 19. 


195 


. 8)17560 7233. 


$ 725 


. 9) $6525 27: 
.18+3 6 31. 
. 86-2 43 35. 
.71+4 '7TR3 39. 
. 342+8 42 RO 43. 
. 4343 + 6/723 R5 47, 
. $5201 + 72743 51. 


peanuts equally. How many 
peanuts did each child get? 44 


. Mr. Tompkins earned the same 56. 


amount of money each day for 
5d. His paycheck was $370. 
How much did he earn each day? ° 74 


. When 520 building blocks are 58. 


shared equally by 3 children, 
how many will each child get? ! /> 
How many will be left over? | 


4. 
8. 
m2 
16. 
20. 
24. 


28. 


32) 
484=4 12) 36. 
EY Oh She) AO. 
6308+4 1577 44. 


31 285+5 6257 48 
$8.94=6 %1.49 52 


61=9 ©R/7 

264 +2 |3a 

851 +3 asa Ra 
9280 = 7!23a5 R5 
60 209 = 8/bao RI 
$89.55 + 9°9.95 


. The seed packet said that the 


seeds would produce fruit in 
91d. How many weeks is this? !> 


The 8 children 


shared $18.80 equally. 


How much money 


did each child get? °2.35 


When 175 dominoes are shared 


equally by 6 children, 


how many will each child get? 29 
How many will be left over? | 
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OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e Students may enjoy practicing divi- 
sion by playing the game ‘‘Lucky 
Zero’’ described on page T 378. 

© Because division is the inverse of 
multiplication, it is recommended that 
multiplication and division facts be 
practiced together. Have the students 
write families of multiplication and 
division facts as shown. 


4x7=28 28+4=7 
7X4=28 28+7=4 


80 q 


3)240 





30 | 
8)240 } 


. The girls measured their 
heights to be 128cm, 143 cm, 
138 cm, and 147 cm. 
What was their average height? !39 cm i 


. The 7 boys stood on the 
scale. It showed 238 kg. 
What was the average 
mass of each boy? 34 ka, 





Skills Exercises Pages 
Use multiplication to divide, 
divisors and quotients to 9, 
remainders 1-8, 29-32 T88-T 89 
Divide by a one-digit number, L, 
no regrouping 9-12, 33-36 | T90-T91 
Divide a two-digit number by 
a one-digit number, 
regrouping 


Use of the division algorithm involves the following skills. It 
is important to determine whether most errors are a result of 
weakness in one particular skill, so that remedial assistance may 
then be planned and provided. 

Recall basic multiplication facts 

Relate multiplication and division 

Recall the sequence of steps in the division algorithm 
Subtract with regrouping 

Interpret place value in numerals 

. Find and adjust trial estimates for a quotient 

Students having difficulty with the standard form for division 
may benefit from using models to find a quotient, sharing place 
by place and regrouping as needed. 

Exercises of the following type can reinforce place-value 


13.-169937})38)T92=1,93 


An WN 


Divide a three-digit number - 
by a one-digit number, 
regrouping 

Divide by a one-digit number 
with regrouping, dividends 


17-20, 39-42 | T94-T 95 


with four or five digits 21-24, 43-48 | T96-T97 Sane ge ee 
Divide amounts of money 25-28, 49-52 | T 104 42 imhundred A beers Ba dines 
Divide to find an average 59, 60 T 100-T 101 fr 4]2 [Pay ten Bake 


T 102-T 103 
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Solve division problems 53-58 








Unit 6 Overview 


Decimals 


A review of one-place decimals leads to a study of two-place 
and three-place decimals with attention to the place values 
represented. Students read and write decimals in numerals and in 
words. Comparison of two decimals with up to three decimal 
places precedes a lesson on ordering three or more decimals. 
Rounding to the nearest whole number is presented for decimals 
with up to three decimal places, and to the nearest tenth for 
two-place and three-place decimals. Skills in addition and 
subtraction of decimals to thousandths are developed and 
applied in solving related word problems. The lesson on the use 
of the calculator involves decimals and money. For it students 
are required to identify problem situations which are additive or 
subtractive and then to prepare appropriate keycharts for their 
solutions. The problem-solving skill in this unit deals with the 
organization of schedules for games. Skills in addition and 
subtraction of whole numbers and amounts of money are 
maintained in a Keeping Sharp feature, but these skills are also 
used in the same operations with decimals in the latter part of the 
unit. 


Prerequisite Skills 


e identify wholes that show ten equal parts 
© compare and order whole numbers 

e round whole numbers 

e@ add whole numbers with regrouping 

@ subtract whole numbers with regrouping 


Unit Outcomes 


@ read and write numerals and words for one-place, two-place, 
and three-place decimals 

@ interpret place value in one-place, two-place, and three-place 
decimals 

® compare two decimals showing tenths, hundredths, and 
thousandths 

® order decimals showing tenths, hundredths, and thousandths 

@ round one-place, two-place, and three-place decimals to the 
nearest whole number 

@ round two-place and three-place decimals to the nearest tenth 

@ add decimals with regrouping, one to four addends with the 
same number of decimal places (to thousandths) 

@ subtract decimals with regrouping, subtrahends and minuends 
with the same number of decimal places (to thousandths); use 
addition to check subtraction 

@ demonstrate the ability to use a calculator for additive and 
subtractive situations involving decimals and amounts of 
money 

® organize information for the solution of a problem 


Background 


In the strictest sense of the word, ‘‘decimals’’ usually refers to 
the numerals for decimal fractions such as 0.4 and 5.6. For 
simplicity in this series, the word ‘‘decimals’’ is used when 
speaking of the rational numbers as well as the numerals. 

Decimals are being used more and more widely in everyday 
life, especially with the introduction of the metric system of 
measurement. In this unit, decimals are associated with a variety 
of athletic activities to indicate measurements of length, time, 
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and mass, and are also used in recording competitive scores. An 
appreciation of decimals and the number values that they 
represent depends on a thorough understanding of the place- 
value structure of our numeration system. 

The Hindu-Arabic numeration system is a base-ten (decimal) 
system with the digits 1 to 9 to represent counting numbers and 
the digit 0 to serve as a placeholder. It should be mentioned that 
0 is more than a placeholder; it is also the digit to represent the 
empty set, or to represent the whole number that is less than 1. 
But, in discussing numeration, 0 is primarily a placeholder. In a 
decimal system a digit in a numeral represents values which are 
powers of ten. In Unit 1 these powers were examined for whole 
numbers, and it was seen that in considering the places to the left 
of ones, the successive place values are ten times as great each 


time. 
ten 
thousands |thousands |hundreds| tens 
10 x 1000/10 x 100} 10 x 10/10 x 1 
Oz 10? 10? 10! 


For numbers less than one, the place-value structure may be 
extended to the right and here, too, each place has a value in 
terms of powers of ten. Proceeding to the right the value of each 
place is one-tenth the value on the left. In this structure, ones 
occupy the central position and are flanked on both sides in a 
balanced pattern by tens and tenths, by hundreds and 
hundredths, and by thousands and thousandths. 


thousands hundredths |thousandths 
2 
1 
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In decimal notation a decimal point separates the whole 
number part from the decimal part and the word *‘and”’ is read 
for it. The last place on the right is named to indicate the decimal 
value. For example, 4.75 is read as ‘‘four and seventy-five 
hundredths’’, and 3.205 is read as “‘three and two hundred 
five-thousandths’’. The practice of reading decimals by merely 
naming the digits separately, such as ‘‘three point two zero 
five’’, which does not state the value of the final place, should 
be discouraged. Note that a 0 is written in the ones’ place of a 
decimal which represents a number less than one. The zero is 
usually not read, but it does ensure that the decimal point is not 
overlooked and that the digits which follow are interpreted 
correctly. The decimal 0.67, for instance, is read ‘‘sixty-seven 
hundredths”’. 

As with whole numbers, attention for rounding decimals 
needs to be focused on two places: on the place to which the 
number is to be rounded and on the next place to the right. If this 
‘next place has any of the digits 0, 1, 2, 3, or 4, the number is 
rounded down; that is, the digit in the desired place of rounding 
remains the same, and all the digits to the right are ignored. On 
the other hand, if the digit in the next place is 5, 6, 7, 8, or 9, the 
number is rounded up; that is, the digit in the desired place of 
rounding is increased by one and all the digits to the right are 
ignored. Thus, 2.475 rounded to the nearest tenth becomes 2.5; 
2.475 rounded to the nearest whole number becomes 2. 

Comparing and ordering numbers involves a study of their 
numerals place by place from left to right. It is not necessary to 















hundred 
thousands 


10 x 10 000 
10° 





continue such a study from the greatest to the least place values, 
but only until a difference is noted. In the three examples shown, 
there are no differences in the tens’ place and in the 


ones’ place, but in the tenths’ place, 4 is greater LOA395 
than 3, so 12.425 is the greatest of the three 12.370 
numbers. Then, to compare 12.375 and 12.370, 12.425 


there is no difference in the tenths’ and hundredths’ 

places, but 5 is greater than O in the thousandths’ place, so 
12.375 is greater than 12.370. Ordering the three numbers is 
now comparatively easy: 12.370, 12.375, 12.425 from least to 
greatest. 

Addition and subtraction of decimals uses the same skills as 
for whole numbers since the base-ten structure of the numerals is 
merely extended to the right of ones. Regrouping in the two 
operations involves similar renaming on a 10-for-1 basis. In 
addition, the regrouping proceeds from right to left: 10 
thousandths = | hundredth, 10 hundredths = | tenth, and 10 
tenths = 1 one. In subtraction, the regrouping occurs in the 
opposite direction and | in each place value equals 10 in the next 
place value to the right. 


Teaching Strategies 


It is recommended that models to represent ones, tenths, and 
hundredths be available for each student to manipulate in the 
early lessons of the unit. Larger demonstration models should be 
used to represent decimals, while students use their own smaller 
models. 

For comparing and ordering decimals, a 





vertical arrangement of the numerals, one 2.764 © 2.749 
above the other, is usually better than a 

horizontal one. Students should be encour- D. 

aged to use a vertical arrangement to help aie 


them in making comparisons of decimals. 

Rounding numbers is a comparatively easy skill, but some 
students may have difficulty because they try to consider all the 
digits at once. A convenient device for focusing attention on the 
two important places is a piece of semitransparent colored 
acetate. If it is moved across a numeral from left to right to cover 
the place of rounding, both that place and the next one to the 
right are highlighted. In the example shown, 12.384 is to be 
rounded to the nearest tenth, so the acetate is 
placed to cover the tenths’ digit. The next 
digit, 8, is clearly seen and the decision to 
round up is immediate. So, 12.384 rounded 
to the nearest tenth is 12.4. 

In connection with the lesson on the use of calculators, 
students are reminded on page 122 that ‘5.2, 5.20, and 5.200 
all name the same number’. Equivalent decimals are not 
developed in this unit, but several devices may be used 
effectively to ensure that the students understand them. Models 
showing tenths and hundredths may be pasted together so that 
one side shows, for instance, 0.3 (3 tenths) and the other side 
shows 0.30 (30 hundredths), two names for the same number. A 
number line showing tenths and hundredths may also be used in 
this connection. 


12.384 


3.5 3.6 
SI SA ES ST PL LPT Sy ea Se re 
3.50 3.60 


A place-value chart is also useful for showing the equivalent 
values of a decimal. 


ones fj tenths | hundredths| thousandths 


Dene A 2and4_— tenths 
Gh 0 2 and 40 hundredths 
eee 4. 0 0 2 and 400 thousandths 


If there are only a few calculators available, it will be 
necessary to group the students and to begin the lesson earlier in 
the unit. If calculators are not available, students will not 
appreciate the value of the exercises which ask for the number of 
times the keys must be pressed; but they can benefit from 
solving the problems on page 123 using their usual methods. 


Models for Ones, Tenths, and Hundredths 

To represent one-place decimals such as 0.7 and 2.3, make 
white models and blue models using copies of page T 394. To 
show 0.7, use a white model and color 7 of the 10 strips blue 
(A). To show 2.3, display 2 blue whole models and color 3 of 
the 10 strips blue on a white model (B). Cut a few blue models 
into tenth strips. These may be placed on white models to show 
regrouping of 10 tenths as 1 whole (or vice versa). Also, 
students can place tenth strips over hundredths to illustrate 
equivalent decimals such as 0.2 and 0.20. 


A 





2a 


To represent two-place decimals such as 0.34 and 1.76, make 
white models and blue models using copies of page T 395. To 
show 0.34, use a white model and color 34 of the 100 squares 
blue. 


Materials 


models for ones, tenths, and hundredths as described above 

unmarked metre sticks and a metre stick marked in decimetres 

a large blue model for one whole showing tenths on one side and 
the undivided (unmarked) whole on the reverse side 

models for 1 thousand, 10 hundreds, 10 tens, and 10 ones 
(optional) 

a large blue model for one whole showing hundredths on one 
side and an unmarked whole on the reverse side 

tenth strips to match the demonstration model 

two copies of page T 389 for each student 

a large blue model for one whole showing hundredths with one 
of the hundredth squares marked to show 10 thousandths 

newspapers, catalogs, and magazines 

calculators (optional) 

copies of page T 397 


Vocabulary 


decimal, decimal point 
one-place decimal 


display 
Canada Fitness Awards 


tenths Award of Excellence 
hundredths individual medley 
two-place decimal butterfly 

thousandths backstroke 
three-place decimal breaststroke 

bracket freestyle 


T 109 


Pages 100-101 
LESSON OUTCOME 


Read and write numerals and words for 
one-place decimals; interpret place 
value in one-place decimals 


Materials 

a large blue model for one whole 
showing tenths on one side and the 
undivided (unmarked) whole on the 
reverse side; models for ones and 
tenths prepared with copies of page 
T394 as described on page T 109; 
models for 1 thousand, 10 hundreds, 
10 tens, and 10 ones (optional); un- 
marked metre sticks and a metre stick 
marked in decimetres (see the illustra- 
tion on page 100) 


Vocabulary 
decimal, decimal point, one-place dec- 
imal, tenths 


Prerequisite Skills 
Identify wholes that show ten equal 
parts 


Erin jumped past 1 metre stick and 
4 of 10 equal parts of another. 


Checking Prerequisite Skills 
Which of these shows ten equal parts? 


1. yes 2. no 


A decimal with one digit to 
the right of the decimal point 
is a one-place decimal. 


100 


LESSON ACTIVITY 


Before Using the Pages 


e Introduce the concept of decimals by discussing the need for 
numerals other than whole numbers. 


e Display the unmarked side of the large blue whole model and 
tell the students that it represents one whole. Then display 
the reverse side and show them that the same whole is 
marked into 10 equal parts. They may be able to suggest 
that each part is named one-tenth. Display models of tenths 
less than one and have students name the number of tenths. 


6 


cS - ‘Review the place-value names thousands, hundreds, 
tens, and ones. Have students recall that 1 thousand can be 
thought of (regrouped) as 10 hundreds, 1 hundred as 10 
tens, and 1 ten as 10 ones. It follows logically in our 
numeration system that one whole (or 1) can be thought of 
in terms of 10 equal parts, and the name tenths describes 
the parts. 


Refer to a place-value chart and emphasize that each 


T110 


Erin jumped 1.4 m. 
1.4 is a decimal. 
The . is a decimal point. 


6 DECIMALS 
Using Decimals to Show Tenths 


Erin is trying the standing long jump in the 
Canada Fitness Awards tests. How far did she jump? 





1m (metre) and 4 of 10 equal 
parts of another metre is 1.4m. 


i When you read a decimal, 
‘» say “and” for the decimal point. 2 
;, Erin jumped one and four-tenths metres.’ 


A one-place decimal shows 
how many wholes and how many 
tenths of another whole there are. 





place from right to left has ten times the value of the place 
on its right, and each place from left to right has one-tenth 
the value of the place on its left. For example, 1 
hundred = 10 tens and | ten = 10 ones. Similarly, 1 ten is 
one-tenth of 1 hundred and 1 one is one-tenth of 1 ten. 
Therefore, to show tenths, it is necessary to move one place 
to the right of ones. Since ones (and places to the left) are 
whole numbers, and since tenths (and places to the right) 
are less than whole numbers, a dot (decimal point) is used 
to separate them. Thus, 4 tenths may be shown by a 0 in the 
ones’ place to represent no whole numbers and a 4 in the 
tenths’ place, separated by a decimal point (0.4). 

Ask students how to show 9 tenths, 1 and 4 tenths, 3 and 
8 tenths, and other similar one-place decimals. A place- 
value chart showing ones and tenths may be used, but the 
decimal notation using a decimal point should be em- 
phasized before the students refer to page 100. 


Using the Pages 
e Read the title of the lesson on page 100 and have the students 


Working Together 


ones | tenths 


Draw place-value charts 
and answer these questions. 


1. How many wholes are there? 
Ee) a ee 





2. How many tenths are there? 
Ea ests! T 


3. How many wholes and tenths are there? 
ESSE) ee Paes | 





How many wholes and how many tenths are there? 
Write the one-place decimal for each. 


ie. 


— 
one whole and fens 


three wholes and four-+tenths Minoo ters 


Write the one-place decimals. 


7. three and two-tenths2.2 8. nine-tenths 0.9 9.7457 


one and 
seven-tenths 


Exercises 


How many wholes and how many tenths are there? 
Write the one-place decimal for each. 


three wholes and six-tenths 3 
1. SSS es ERS CE eee by Ep aes CTT 


al 


eight- +enths 
0.8 


+wo wholes and seven-+enths 
Write the one-piace decimals. 


ones{ tenths ones § tenths 
ys) asie| 65 0 vA OF 
7. four-tenths O.4 8. twelve and one-tenth!2.| 11. 8.8 


eight and 
eight-tenths 





observe the word “‘ten’’ in the word ‘‘tenths’’. Discuss the 
difference in meaning of the two words. Introduce the 
example, explaining the Canada Fitness Awards for those 
who are not familiar with them. 

Guide the students through the example, paying particu- 
lar attention to the terms decimal, decimal point, and 
one-place decimal. Emphasize that a decimal is read using 
the word and for the decimal point. Write the decimals 1.7 
and 0.3 on the board and have students read the numerals, 
explaining the meaning of the | in 1.7 and the 0 in 0.3. Tell 
the students that such decimals as 0.3 may be read as 
‘‘three-tenths’’ or as ‘‘zero and three-tenths’’. Point out the 
hyphen in the word name for 1.4 on page 100. 


Working Together: Ex. 1-6 deal with writing a decimal for a 
given diagram, emphasizing that the ones are considered 
first and then the tenths. This establishes the order of 
writing the corresponding numeral from left to right and 
helps students to remember the zero for zero wholes as in 
Ex. 6 and 8. It also helps them to place the decimal point 
correctly. Draw attention to the black, vertical bar 


ones | tenths 


72 


ones | tenths 


3? 


ones | tenths 


72 8? 


Sere § 


Write the words. 


Write the words. 
hree and nine- +wo-tenths 


9. 3.9tenths 10. 0.2 


RELATED ACTIVITIES 


e Have students use models to repre- 
sent the numbers in Ex. 7-10 of 
Working Together. 

e Ask students to count by tenths to 
nine-tenths and write the decimals on 
the board. Ask what comes after 
nine-tenths and then ask for a simpler 
way to express ten-tenths. Emphasize 
that ten-tenths is the same as one 
whole. Then develop the relationships 
20 tenths = 2 wholes, 30 tenths = 3 
wholes, and so on. Have students copy 
and complete patterns similar to the 

















following. 
emma: | 
1222 
10. 0.3 12.3 
+hree-t+enths 12.4 
{—] 
Z e Prepare a work sheet for which 
students match decimals with their 
one whole and word names. 
+hree-+tenth 
bend ne three and one-tenth at 3.0 
three-tenths —_ 1 
three and five-tenths ae 13.3 
one and three-tenths 05 
~ 
three and zero-tenths Sal 
three and three-tenths 8) 
thirteen and three-tenths 355) 
12, 10.4 five and three-tenths Bs: 


+en and 
four-+enths 
101 


separating ones and tenths in the headings of the 
place-value charts (Ex. 1-3). This serves as a reminder for 
the position of the decimal point in the numeral. 


Exercises: Remind the students that a hyphen is used in the 
word name of a decimal. Ensure that the students place the 
decimal point correctly and do not show a raised dot. 


Assessment 
Write the one-place decimal for each. 


1. 2. EXER EE 
a.3 





3. nine-tenths 9-9 
4. seven and four-tenths 





Hi 5. ones ff tenths 
3 ps 
Write the words. 
£: 4.8 78+9.6 Saal Onl 
our and six-+enths +en and one-+enth 


eight -tenths T111 


Pages 102-103 
LESSON OUTCOME 


Read and write numerals and words for 
two-place decimals; interpret place 
value in two-place decimals 


Materials 

a large blue model for one whole 
showing hundredths on one side and an 
unmarked whole on the reverse side 
(the model must be the same size as the 
demonstration model used for tenths in 
the preceding lesson), tenth strips to 
match the demonstration model, mod- 
els for ones and hundredths prepared 


Using Decimals to Show Hundredths 


A decimal shows how many 
wholes and how many parts 
of another whole there are. 


1 whole with 
10 equal parts 


(| ones | tenths 
1 0 


21.0 or 10 tenths ' 


3 of 10 equal parts 


1 whole 


1 whole with 
100 equal parts 


pecccocaee 
Litttt} ones | tenths | hundredths 


eee ad 1 0 0 





4.60 oF 400 hundredths 
5 of 100 equal parts 
of a whole 


of a whole 
with copies of page T 395 as described ae: 


ones | tenths | hundredths 
on page T 109 


0 640 5 


0.08 or 6 hundredths 














Vocabulary 
hundredths, two-place decimal 


ae . 1 and 35 hundredths 
Prerequisite Skills 
Read and write decimal notation for 


tenths 




















Checking Prerequisite Skills Fe Me ae py oirarsromaen 
Write the decimals. , 3 tenths = 30 hundredths - 
1. five-tenths 0.5 





ones | tenths | hundredths 


1 3 5 





1.35.1 and 35 hundredths | 
2. two and three-tenths 2.3 ite Aas 2S cles Wee 


3. eleven and seven-tenths ||. 7 A decimal with two digits to 


the right of the decimal point 
is a two-place decimal. 


The decimal 1.35 stands for 
1 whole and 35 of 100 
equal parts of another whole. 


Write the words. 
4. 10.4 ten and four - tenths 


5. 0.1 one-+enth 


A two-place decimal shows how many 
wholes and how many hundredths 
of another whole there are. 


Eee aha § 
: are 135 hundredths in all. 


102 





LESSON ACTIVITY place to the right has one-tenth the value of the place on its 
left. Review that ‘‘tenths of ones’’ are located one place to 
the right of ones and separated from them by a decimal 


point. 


Before Using the Pages 


@ Display the unmarked side of the large whole model and ask 
what it represents. Display the reverse side and have the 
students observe that there are 100 equal parts. They may 


be able to suggest that each part is named one-hundredth. 
Demonstrate that one-hundredth is part of the whole just as 
one-tenth is, but one-hundredth is a smaller part than 
one-tenth. Display models of hundredths (less than one and 
greater than one) and have students name the numbers 
represented. 


Ask where ‘‘tenths of tenths’’ (hundredths) are located. 
The students will probably suggest one more place to the 
right, making two places to the right of ones. Ask them to 
show, for example, 67 hundredths, 30 hundredths, 3 
hundredths, 1 and 45 hundredths, 2 and 70 hundredths, 4 
and 4 hundredths. 


@ Place tenth strips on the demonstration model of hundredths to 
show that one-tenth is the same as_ten-hundredths, 
two-tenths is the same as twenty-hundredths, and so on. 
Place tenth strips on a model for 47 hundredths, for 
example, to show that it is the same as 4 tenths 7 
hundredths. Use other examples as required. 


Using the Pages 


@ The examples on page 102 present hundredths in terms of 
part of the whole and in terms of place value. Read the title 
of the lesson on page 102 and point out the word 
‘“‘hundred’’ in the word ‘‘hundredths’’. Discuss the 
difference in meaning of the two words. Then guide the 
students through the examples. The place-value chart is 


T112 : 


© Refer to a place-value chart and remind the students that each 





Working Together 


How many wholes and how many hundredths are there? 
A ones | tenths | hundredths 
7 5 or =? one and 





7% hundredths 


ones | tenths | hundredths Q 36 
3 6 Or: ones and =: hundredths 





Write the two-place decimal for each of these. 


ones | tenths | hundredths 


Write using words. 
i See and Fifty-nine 
omS.09 Luddnediths 





4. O 0 5 0.05 8. 0.67 ean seven 


5. one and seven-hundredths |. 07 
6. 12 and 25 hundredths !2.25 


poe redths 


Hath and one-hundred+th 


Exercises 


How many wholes and how many hundredths are there? 
Write the two-place decimal for each. 








ene Te and +hree- 


hundredths 


zero ones and 


d £ pe Sone 
pita ouch sixty-six hundred+hs 


Write the two-place decimals. 


ones | tenths | hundredths ones | tenths | hundredths 
4.292 0 2 2.09 up) 2 5 0.a5 


6. 10 and 75 hundredths !0.75 7. three and six-hundredths 3.06 


Write using words. 3. seven and thirty-three hundredths or 7 and 33 hundredths 
9. Four and four-hundredths or 4 and UE hundredths 
Example: 4.12 can be written “four and twelve-hundredths’’ 


or “4 and 12 hundredths”. 


SETS 9. 4.04 10. 13.99 11. 5.10 l2en0102 
10. +hirteen and ninty-nine hundredths or |I3 and 99 hundredths 








13592112 


RELATED ACTIVITIES 


e Have students use models to repre- 
sent the numbers in a selection of 
exercises from page 103. 

e Have students complete charts simi- 
lar to the following to show different 
names for the same number. 


[00 hundredths 
200 hundredths 


1 tenth = 10 hundredths 
2 tenths = 20 hundredths 
3 tenths = 30 hundredths 









@ Work sheets similar to the following 
provide practice in writing and inter- 
preting two-place decimals. 





||. Five and +ten-hundredths or 5 and |O hundredths 
IQ. two-hundredths or Q hundredths 


103 


I3. twenty-one and +welve-hundredths or Q\ and |Q hundredths 





extended to the right so that | whole is interpreted as | one, 
then as 1 one 0 tenths, and eventually as | one 0 tenths 0 
hundredths. Three-tenths is reviewed as a one-place 
decimal, that is, 0.3. Five-hundredths is introduced as a 
two-place decimal. Emphasize the zero in the tenths’ place. 
Without the zero to show 0 tenths, the numeral becomes 5 
tenths, not 5 hundredths. The relationship between tenths 
and hundredths is illustrated for 1.35. In all, there are three 
interpretations given for 1.35: 

1 one 3 tenths 5 hundredths 

1 and 35 hundredths 

135 hundredths 
Summarize the concepts by reading the statements at the 
bottom of page 102. 


Working Together: Ex. 1 and 2 deal with place value for 
two-place decimals and the way in which they are read. Ex. 
3-6 concern writing two-place decimals. Students having 
difficulty with Ex. 5 may find it helpful to think of a 
place-value chart similar to the one in Ex. 4. Use other 
examples as required. 


Exercises: You may need to remind students to write a zero to 
the left of the decimal point for numbers less than one, as 
















for Ex. 2. 
Assessment 
Write the two-place decimal for each. 0.06 
l. sw! /8 2. 
oa) Bee 
ooO SEE 
oo oe 
Sooecc eo mE 
pee ee | | 
pe | 
pee 
Pid anes :  CEERrSEEe 
3% ones fj tenths|hundredths 4. ones J tenths} hundredths 
4 0 5 ettectats ds ons 00: bao ML dacs 


5. twelve and seven-hundredths 12.07 


6. 8 and 18 hundredths ©: IS 


Write using words. 


Wis 


aM Sh enareaen Tee ee and sixteen- hundredth: 
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Pages 104-105 
OBJECTIVE Practice | Standing Long Jump (in metres) | 


Draw and color number lines 
to show how far | Gary 
each student jumped. 


Demonstrate competence in reading 
and writing decimal tenths and hun- 


dredths, and in interpreting place value oY 



























































; : a5) Standing Long Jump ] 
= = decimals : IJ 
in one-place and two-place de Cer 7 i, | Jan 
. 210m Kate 1.9m | Kate 
Materials — [ 
two copies of page T1389 for each Answer is given Answer is given aa 
student on page I1I5. at the left _ says 
2. Running Long Jump) 3.) High Jump» ‘EE 
a, ; Mark 32m |  idonn . 14 FA te 
High Jump Theresa 2.9m Jack 0.6m. 8 F 
lan 3.5m Kris 1.7m ; : 
> [Edward 41m | [Val 0.9m remcenee Tae 
a tis : ey 
= Write a one-place decimal for each of these. . &£ é 
Cy 
£ 4. ppm |S eeReeene 
Ac 0.0 1.0 2.0 
nS 
= te | tenths i | tenths 
2 Z 7. Gg ee 2 0.2 
ae Write a two-place decimal ate each of these. 
ones | tenths amen. 
3 5 0 3.50 
ones | tenths | hundredths 
0 0 9 0.09 
Write the decimals. 
13. three-tenths 0.3 14. eleven-hundredths 0 || 15. one and five-tenths |.5 
16. three and nineteen-hundredths 3.19 17. 12 and 80 hundredths!2.30 
18. 20 and 2 hundredths 20.02 19. 2 and O tenths 2.0 
Write using words. Complete. 
fifteen-hundredths ee and six- ee 
20. 0.15 5.06 4. In 1:7, the 7 25. In 1.07, the 7 
225108) aa Ha stands for 7 _?.. stands for 7 , 
seven-tenths one hundred and +enths hundredths 
1 +hree-tenths 
04 
LESSON ACTIVITY Draw another number line on the board showing the 
interval from O to 1 marked into ten equal parts. Use a 
Before Using the Pages decimal tenth to label each point. 


@ Draw a number line on the board and have students label the ’ 
‘ re T T T T T T T ' ! 
points for whole numbers. Demonstrate that the segments 0:0: 2804e002" 10:3 10:4. 60:5. FOS Oia O.Beos «(1.0 


between these points can be divided into tenths to locate 
points for decimal tenths. Have students label several 


mainte edecinialitenthe Ask how points for decimal hundredths can be located on 


a number line. Lead the students to suggest that it is 


[aig bo? tapi ea ia leeaaataaiae | a necessary to divide the segments between tenths into ten 


equal parts. Point out that in following the scale of the 


a : a ; number line on the board, the procedure would be rather 
Emphasize that whole numbers have decimal names. For difficult. Draw and label another number line with a more 
example, | and 1.0 are different names for the number one, appropriate scale for showing hundredths. (Note that this 
and either numeral is satisfactory when labeling a number lesson will not require students to mark hundredths on a 
line. The situation often determines which numeral is used. number line.) 


T1114 


RELATED ACTIVITIES 


@ Ask students to find examples of 
records in sports events for which the 
numbers are decimals. These may be 
discussed and the numbers interpreted 
and compared. 

e Have students prepare a list of 
Situations that involve tenths. For 
example, gasoline is purchased by the 
litre and the gauge on the gasoline 
pump registers whole litres and tenths 
of a litre. A similar list may be 
prepared for hundredths. Students may 
cut pictures from magazines and 
catalogs to accompany the list. These 
may be displayed for reference. 

e Provide exercises similar to the 
following to reinforce the concept of 
place value in decimals and whole 
numbers. 


Kathy Kreiner of Canada won an 
Olympic Gold Medal in the Giant Slalom. 


What does each 3 mean? 


Replace words with Example: Write “two minutes three and Peant3 2493 
numerals, where possible, forty-five hundredths seconds” Seales 4. 34.1 
and write each sentence. as “2 min 3.45 s”. 5. 43.1 6. 14.3 
athy’s winning time was | min 29.13 5. 

26. Kathy's winning time was 27. The second-best time 7. 341 8. 3.14 


one minute twenty-nine and 
thirteen-hundredths seconds. 


. Kathy’s time was 
twelve-hundredths of a 
second faster than the 


A Sa Ee eueeilone as. A Siena 


30. A slalom ski can be as long as 
one and seventy-five hundredths 


metres. 

The noes was won by 0.075. 

32. The race was won by 
seven-hundredths of a second. 

a3. Kathy’s time was 0.12 5 faster 
+han the second-best time 


was 1 min 29 and 
25DA t ; 
The Pa anored fay reeds min AA.255 
29. In an earlier Olympics, Canada’s 
Nancy Greene won a gold medal 
in this event. Her time was 1 min 


1 Zhunciedth 
Actrice Sue ee Mie nai ecccndsor 


31. A trick ski can be as short 
as sixty-five hundredths 


f tre. 
Another skier took I.0l's longer. 
33. Another skier took one and 


one-hundredth seconds longer. 


Aq. In an earlier Olympics, Canada’s 
Nancy Greene won a gold medal 495 


e@ Have students write decimals using 
the symbol $ for amounts of money 
expressed as cents. 


(ea ee ee 
250 = Sine eee 
163¢-— a 


in this event. Her time was 
Imin 5).975 





Using the Pages 2. 


e These exercises review the concepts of the previous two 
lessons and involve the use of the number line. Since Ex. 
1-3 require marking twelve number lines, each student will 
need two copies of the number lines on page T 389. Note 
that since the first number line on page T 389 is marked in 
whole numbers, the students will need to adapt these 
numerals by showing the decimal points and the necessary 
zeros to the left of the decimal points. Ex. 3 suggests the 
use of vertical number lines. Have the students turn their 
pages and label the lines vertically. 

Before the students begin the exercises on page 105, 
discuss the photograph at the top of the page and the 
example below the photograph. Introduce ‘‘slalom’’ and 
“‘trick ski’’, since these words appear in Ex. 30 and 31. 


Running Long Jump (in metres) 
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Pages 106-107 
LESSON OUTCOME 


Read and write numerals and words for 
three-place decimals; interpret place 
value in three-place decimals 


Materials 

a large blue model of one whole 
showing hundredths with one of the 
hundredth squares marked to show 
10 thousandths (use a copy of the 
10-by-10 grid on page T391) 


Vocabulary 
thousandths, three-place decimal 


Prerequisite Skills 
Read and write decimal notation for 
tenths and hundredths 


Checking Prerequisite Skills 
Write the decimals. 


1. eight and two-tenths 3.2 
2. four and twenty-hundredths 4.20 
3. seventeen and three-hundredths | 7.03 


a3 
decimal point. 


Write using words. 

4. 0.96 ninety-six hundredths 

5. 42.9forty-two and nine-tenths 
6. 56.09fifty-Six and nine-hundredt+hs 
7. 5.40 five and forty- hundredths 


To read any decimal, use the 
place name of its last digit. | 
75.7 is “7S and 7 fentise. 

75.77 is “75 and 77 hundredths”. 


75.775 is “75 and 775 thousanaths’. 


Using Decimals to Show Thousandths 


Elfi Schlegel’s All-Around score at the Canadian 
National Gymnastic Championships was 75.775. 


75.775 has three digits to the right of the 
lt is a three-place decimal. 
The three decimal places are named in this chart. 





di 5 i 7 5 


| 


“ Remember that = 
», the word “and” : 
. is used for the .: 
.. decimal point. = 


Elfis All-Around score was 75 and 775 thousandths. 


106 


LESSON ACTIVITY 


Before Using the Pages 


e Draw lines on the board for a place-value chart with seven . 
columns and write ‘‘ones’’ in the middle column, using 
white chalk. Label the remaining columns during the 
following discussion, using different colors of chalk to 
highlight the ‘‘symmetry’’ of the columns on either side of 
the ones’ column. For example, ‘‘tens’’ and ‘‘tenths’’ 
would be shown in the same color, ‘‘hundreds’’ and 
‘‘hundredths’’ in another color, and so on. 


ones 


Ask for the name of the place value to the left of the 
ones’ place and then for the place value to the right of the 
ones’ place, labeling each in turn. Similarly, ask for and 
write the names of the place values to the left of the tens’ 
place and to the right of the tenths’ place. Ask for and write 
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the name of the place value to the left of the hundreds’ 
place. Ask what the name of the place to the right of the 
hundredths’ place probably is. Students will likely suggest 
thousandths . 

When the seven columns have been named, review the 
relationships among the places. Have students recall that 1 
thousand equals 10 hundreds, 1 hundred equals 10 tens, 
and so on, to 1 one equals 10 tenths. At this point, remind 
the students that amounts less than one are represented. 
Continue with | tenth equals 10 hundredths, 1 hundredth 
equals one-tenth of 1 tenth, and 1 thousandth equals 
one-tenth of 1 hundredth. Ask students to explain the 
relationship between 1 hundredth and 10 thousandths. 

Demonstrate the relationships for place values to the 
right of the ones’ place as follows. From a large model of 
one whole, cut a strip for one tenth. From the tenth strip, 
cut a square for one hundredth. From the hundredth square, 
cut a strip for one thousandth. Ask students how many 
places to the right of the decimal point are needed to show 
thousandths. 


Working Together 


1 thousandth is 

1 of 1000 equal parts of a whole. 
How many wholes and how many 
thousandths are there? 


ones | tenths | hundredths | thousandths 
fin) 4 9 1 


or = one and 2258 





thousandths 


ones [ tenths | hundredths | thousandths 3 
ar 0 3 8 or 





ones and 
Write the three-place decimal for each of these. 


3. 4 and 825 thousandths 4. 42 and 29 thousandths 
4.225 42.029 
Write using words. 


6. 0.375 
three hundred 
seventy-five 


jousandths 
xerecises 


Thy PASS: 
+wo and 
nine+y-Seven 
+housandths 


8. 15.008 
fifteen and 
eight-+housandths 


Write the three-place decimals. 


1. one hundred twenty-five thousandths 0.|Q5 2. 6 and 200 thousandths 6.200 


3. one hundred and twenty-five thousandths 
100.025 
Write using words. 
three and five 
hundred5. 3.590 


ninety-t+housandths 


three and Fif+y-nine 
+housand+hs 
6. 3.509 7. 3.059 
+hree and five hundred 


nine~+housandths.-"""*" ‘eee i 


7 thousandth ifs f 
‘» 1 of 10 equal parts / 
dredtiia sa 


sa od bun 


thousandths 


5. five-thousandths 


4. 5 and 18 thousandths 5.0/2 


RELATED ACTIVITIES 


e@ Have students ring different names 
for the same number as shown. 
18.4: 18.04, (18.40), 18.004, ([8.400) 
13,025134.43.2913;020513.,002 
Veal Olea e100. 7.1.05. 17.001 

e The third activity in Related Ac- 
tivities on page T 113 can be adapted 
for three-place decimals having up to 
five digits. 

e Prepare three sets of cards: set A to 
show tenths (‘‘one-tenth’’ to ‘‘nine- 
tenths’’ on one side and ‘‘0.1’’ to 
““0.9’’ on the other); set B to show 
hundredths (‘‘ten-hundredths’’ to 
““ninety-hundredths’’ on one side and 
**0.10’’ to ‘*0.90’’ on the other); and 
set C to show thousandths (‘‘100 
thousandths’’ to ‘‘900 thousandths’’ 
on one side and ‘*0.100’’ to *‘0.900”’ 
on the other). Have students show 
three names for the same number by 
matching one card from each set using 
either side of a card as shown. 


0.005 


+three hundred 
fif+y-nine +housandths 
8. 0.359 


seven-tenths 


seventy-hundredths 





Think of a place-value chart. | tens | 
Tell what each 5 means. eee 


Example: In 23.456, the 5 means 5 hundredths. 


Sho Ge HOM SOS 17. 11.005 tay Oey 


5 tenths 5 ones 5 +thousand+hs 
Replace words with decimals, where possible, 


and write each sentence. 


14. Effi scored 78 and 
975 thousandths points 
on the balance beam. 
EHi scored 13.975 points 
on the balance beam. 





Using the Pages 


@ The example introduces the three-place decimal and illustrates 
that thousandths are useful in naming scores in competitive 
sports. Particular attention is given to reading a decimal 
according to the name of the place value of the last digit on 
the right. Read the example and discuss it with the students. 
Emphasize the manner of reading the decimals 75.7, 75.77, 
and 75.775. 


Working Together: Ex. | and 2 deal with thousandths as part of 
a whole and in terms of place value. Relate the digits in the 
place-value chart of Ex. 1 to the diagrams to the right of the 
chart. The diagrams show 1 whole, 4 tenths (40 hun- 
dredths), 9 hundredths, and 1 thousandth for 1.491. 
Three-place decimals for which there are 0 tenths and/or 0 
hundredths should be given careful attention (Ex. 2, 4, 5, 
7, and 8). Models and place-value charts are helpful in 
explaining such examples. Have the students sketch 
diagrams to illustrate the number in Ex. 2, for example, and 
interpret the place value of each digit in the numerals for 


ones | tenths | hundredths | thousandths © 


13. 50.505 

5 +ens 

5 tenths 

5 +thousandths 


5 hundredths 


15. tn the floor exercises, Elfi 
missed a perfect score of 20 
by 875 thousanaths of a point. 
In the floor exercises , 


Efi missed a perfect score 497 
of 20 by 0.875 point. 


0.700 


fifty-hundredths 


500 thousandths 


Ex. 6-8. Emphasize that in reading a decimal, the name of 
the place value of the last digit on the right is used. 
Exercises: The word ‘‘and’’ is the significant word in each of 
Ex. 1-4 because it indicates the position of the decimal 
point. Note the phrase ‘‘where possible’ in the instructions 
preceding Ex. 14 and 15. The numeral 20 in Ex. 15 may be 
left as a whole number or it may be expressed as 20.000. 


Assessment 
Write the three-place decimal for each. 
1. six and one hundred twenty-four thousandths ©.!24 
2. three hundred five-thousandths 0.5305 
3. four and four-thousandths 4.004 
Witousy id las raanidhee twenty-+housandths 
6 8.609 


4. 2.620 5. 0.043 é 7. 3.165 
5. forty-three +thousandths 


Tell what each digit means.©. eight and nine-thousandths 
8. 67.403 /: +hree and one hundred sixty-five +housandths 


@tens Jones 4+enths O hundredths 3 thousandths 
Teuly 


Page 108 
LESSON OUTCOME 


Compare two decimals showing 
tenths, hundredths, and thousandths — 
Materials 

models for ones, tenths, and hun- 
dredths 


Prerequisite Skills 
Compare whole numbers; interpret 
place value in three-place decimals 


Checking Prerequisite Skills 
Which is greater, 

1. 207 or 2707? 270 

2. 3560 or 3506? S560 

3. 10 457 or 4 750? 1|O4S7 


: i h 
Think of a place-value chart. Witerecciaes 


gl eld eg cba 


170.6 


Fas PD, 
4. 3.462 5. 41.063 0.60 a.l0 
Compare the whole numbers 
6. 9.384 FL. 


m=O: . 16.24 
U +housandths U hundredths 


decimal places. 
decimal is greater. 


RELATED ACTIVITIES 5. 5.647 


e As an extension of the lesson, have 
students compare two numbers for 
which one of the two is a whole 


Exercises 


Al scored 18.4 on the rings and 18.375 on the parallel bars. 


eAEEaTO MINTER {tomas meaS 
: a 


a two-place decimal. 
and the digits in the 
Tell which 


621505 


5.674 iSio5 
5.074>5.04U7 13.35>13.305 


Comparing Decimals 


ithe same # 
as 18.400. ¢ 


In which event did he 
have a better score? 


Study the digits 
from the left. 


8.400) show the same number of tens 
418.375. and the same number of ones. 


18.400 shows 4 tenths. 
18.375 shows 3 tenths. 


4 is greater than 3), SO 
18.400 is greater than 18.375. 


‘18.400 > 18.375. 


Al had the ‘better score on the rings. 


Working Together 


Write each as 
a three-place decimal. 
1 ay 7 4. 3.05 

|. 700 3.050 
Use>,<, or= 
to make a true statement. 


Example: 1.36 is less than 1.63, 
S091), S60 4.03, 


7. 1.205 & 71.052 8. 0.09208 
? < 


Use >,<, or =to make true statements. 


number and the other a decimal. 
3.15 3 
7 @ 6.908 
14 & 14.001 


1. 2.07 @ 2.070 


7. 76 @7.56 > 
10. 15.3 @ 15.30 
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LESSON ACTIVITY 


Before Using the Page 


@ Review with the students that such numerals as 2.5 and 2.50 
are names for the same number. Use models to show, for 
instance, that 5 tenths, 50 hundredths, and 500 thousandths 
are equal parts of a whole. Use a place-value chart to show 
that for 2.5, there are 2 ones in the ones’ place, 5 tenths in 
the tenths’ place, 0 hundredths in the hundredths’ place, 
and 0 thousandths in the thousandths’ place. 

ones § tenths | hundredths | thousandths 
7 5 qe 


Using the Page 


e The example demonstrates that in order to compare two 
decimals, they must be considered in terms of the same 
number of decimal places. Then the comparison can be 
considered place by place, from left to right, as in 
comparing two whole numbers. In discussing the example 
with the students, some of them may suggest that 18.375 
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4. 158@1.85 < 





= 2. 281 @ 21.8 7 
5. 25.3 @ 25.003 > 
8. 3.750 @ 3.75 = 


11. 0.408 & 0.48 < 


. 1.236 @ 12.36 < 

. 0.6 @ 0.600 = 
.5.74@547 < 

. 10.54 @ 10.457 > 


should be greater than 18.4, because 375 is greater than 4. 
It is important to demonstrate that 4 tenths is the same as 
400 thousandths, which is greater than 375 thousandths. 
Then explain that it is unnecessary to compare the numbers 
beyond the tenths’ place, since 4 tenths is greater than 3 
tenths. 


Working Together: Ex. 1-4 deal with showing the same 
number of decimal places for two numbers. Use other 


similar exercises as required before continuing with Ex. 
5-8. 


Exercises: Note that for exercises such as Ex. 2 and 3, the 
comparisons need not involve the digits to the right of the 
decimal point, only the whole number digits. 


Assessment 

Use > , < , or = to make true statements. 

1. 3.05 & 3.050 = 2. 17.4 @13.9> 3. 8.3€@8.29> 

4. 0.206 © 0.26< 5. 11.8 €11.80= 6. 21.004 & 21.4 < 


Pages 109-110 
Ordering Decimals LESSON OUTCOME 


Who had the greatest score on the parallel! bars? Order decimals showing tenths, hun- 
dredths, and thousandths 


Vocabulary 
bracket 


Prerequisite Skills 
Order whole numbers; write one-place 
and two-place decimals as equivalent 
three-place decimals 


Checking Prerequisite Skills 
List from least to greatest. 


1.) 1975, 1988, 1963771936 

















lc 2. 26 815, 26005, 26 847, 6815, 
Al scored 18.375 Beau scored 18.55 Cy scored 18.5 26 800 
To compare 18.375, 18.55, and 18.5, Write each as a three-place decimal. 
first think of each as a coat ae 3. 0.40.400 4, 13.8 13.800 
= 18.375 5. 6.076.070 6. 1.23 1.230 
10.000e7 18.550 |. 1936 2. 6315 
18.5 =12. 1463 ao 005 
8 500 he AS) Ae 200 
Then, start from the left and look at the digits place by place. 1983 2ée6 Sl5 
88375 18.375 18.3715 Qe B47 
'T3e.5°50 18.850 13.580 
78.500 18.500 138...5 9 0 
eae ee minehe £18378 is” "18.550 is 
same = £ same : the least. © the greatest. ‘ 
Beau had the greatest score | i ot cea! adele work 
on the parallel bars. | hee aN Maes 
LESSON ACTIVITY the comparison is carried out in a left-to-right order. 
Present an example using whole numbers and another using 
Before Using the Pages decimals, such that no digits are shown in one or two places 
@ Review the comparison of two decimals, for example, 12.2 at tester, 1 
and 12.224, place by place from left to right. Emphasize ase eae TN ck 
the importance of thinking of each number in terms of the SP ES Ts 
same number of decimal places. Then tell the students that 23 ; 4 a) 
today’s lesson involves comparing and ordering more than 1 7 





two decimals. 


The students should conclude that the most important digits 


Using the Pages 4 
for comparing numbers are those on the left. 


e Have a student explain in her/his own words what is meant by 
the title Ordering Decimals. The worked example shows a 
situation that requires the ordering of three decimals. Guide 
the students through the example. Emphasize that lining up 
the numerals vertically so that the decimal points are 
aligned helps to visualize each as a three-place decimal. 


Working Together: Ex. 1 and 2 deal with showing the same 
number of decimal places in the numerals for the given 
numbers. This skill is applied in ordering numbers in Ex. 3 
and 4. Note that the order for listing the numbers is 
different for these two exercises. 


Note that the left-to-right comparison for the three given Exercises: Some students may prefer to write the numerals in 
numbers results in finding the least number first. vertical form with the decimal points aligned, prior to 
It may be necessary to review with some students why ordering the numbers. 
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RELATED ACTIVITIES 


e Students may be interested in the 
following extension of the method 
shown for the example in Problem 


Solving. Team A 


Team B 


Ask what they think of this type of 
arrangement for a tournament and 





Working Together 


Write the numerals so that they show 
the same number of decimal places. 





1. | 0.300 0.770 
1.150 0.60 


List from greatest to least. 


a OAS O08) 22 Os! 
a.a, 0.3, 01a3, 0:203 
Exercises 





List from greatest to least. 
Q 2.13, 2.09 

1. 248 281; 3.09 

ay il, CON, AO, AA 


—a.0la, |.al, 1.01, 1a 
List from least to greatest. 


5. 8.147,5-745, 5.774 


7. 0.491, 0.05, 0.50, 0.150 
0.05, 0.150, 0.491, 0.50 





72, || (7/6) 0.821 
0.500 0.20 


List from least to greatest. 


4. 1.5, 1, 0.515, 1.51 
0.515, 1, 1.5, 1.51 





IST19. Fe Maas O.\9 
 ¥8!9,'4-$9,/197,°0. 147 


. 0.6, 0.64, 0.46, 0.646 
0.646, 0.64, 0.6, 0.46 


Be) Dae TU Cp) 


. 10.408, 10.84, 12.4, 10.4 
10.4, 10.408, 10.84, 12.4 





This bracket shows how 
4 teams were paired in the 
soccer tournament. It shows 


when it would be preferable to the one | Soh eon 
shown on page 110. They may adapt es Nae 
their answers to Ex. 1-4 for the above 








Team B 
procedure. er Team A defeated Team B, and 
e Students can practice ordering two- tear Team D defeated Team C. Then 
place decimals using numerals for Team D defeated Team A for 
: the championship. 
amounts of money shown in catalogs, Team D 


magazines, newspapers, cash register 


tapes, and so on 2. 15 students are entered in the 
, : 


wrist-wrestling tournament. 
Make a bracket for the 15. 


1. Make a bracket that 
will pair 8 teams for 
a softball tournament. 





. 25 students are entered in 
the table-tennis tournament. the dominoes tournament. 
Two of them will play at a time. Three students will play in 
Make a bracket for the 17. each game. Each game will 

= have one winner. Make a 

PROBLEM bracket for this tournament 
SOLVING | | 1 

SOI NG Winning teams will vary, but the diagrams will be 

similar +o those aiven on paae | 363 


. 17 students are entered in 





Problem Solving: Organizational skills are required in situa- Assessment 
tions that involve arranging tournaments in competitive 
sports. The example provided outlines a competition 
involving four teams. As the games were completed, the 
winning teams were shown on the corresponding branches 
of the bracket. For Ex. 1-4, you may prefer to have the 
students decide the winning members of each round so that 
the brackets will be completely labeled. Note that the 
students will have to consider how to adapt an odd number 
of teams or players for a tournament in Ex. 2-4. The usual 
procedure is that one person (team) does not play in the first 
round (he/she/the team receives a ‘‘bye’’), but enters the 
competition with the winners from another round. 


List from greatest to least. 
1, 0.25, 0°35,_0.3;.0.2 0:35) OS OMS esOn 
2. >3,005452092, 5390) 25 55" Sis OM ar@oue aro 


List from least to greatest. 
3. 0.691, 0.069, 0.009, 0.006 0.006, 0.009, 0.069, 0.691 
4M 3 STS) SPB S857 FO SIS aalsoe oer 
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Page 111 





























Practice OBJECTIVE 
Write the decimals. Demonstrate competence in reading 
1. twenty and five-tenths 20.5 2. 205 thousandths 9.205 and writing numerals and words for 
3. two hundred and five-thousandths. 4. 2 and 5 hundredths 2.05 decimals to thousandths, in interpret- 
Wate: canativor ing place value to thousandths, and in 
five a See Aaindre ae five hundred five and eighteen- five hundred and comparing and ordering decimals 
. 5.180 6. 0.518eighteen- 7. 5.018 8. 500.8 
ee ieee icendie +housandths +housandths eight- tenths 
Tell what each 3 means. Tell what each O means. 
SMONIZS) WON 24 ml aed 3.06 eed, (0). Y6%) 14. 1.005 RELATED ACTIVITIES 
3 +housandths Shundredths 3tenths b eee O ones O +enths ; oe : 
Complete, Gee ees ule ioe athe e Students having difficulty with Ex. 
saan 7, 4- i i- 
15. [ one-place decimal 0.7 [6 pe VOSS 2? 10.5 2 A Ee popula ee re aban 
= ence in labeling number lines to show 
16.| two-place decimal 78 1.60 (0.30? 0.50? 
- tenths, hundredths, and thousandths. 
17.| three-place decimal ? ? 0.300 ? 2 | 1.360 
mele) TOS00 Use appropriate number lines from 
Use >, <, or=to make true statements. copies of page T 389 and have students 
18. 15.85 @ 15.580 7 19. 4.600 64.6 = 20. 6.083 & 6.308 < mark dots to locate points for deci- 
21. 3.842 6 37.42 < 22. 12.50 612.050 7 23. 20.02 & 20.020 = mals. 
eetroni Greatest 10" least. 1 sg these points on the number 
ine. 
2AwOU 2s O1lo2, O27, O- oe 2imO3) 2.037 010237 273 
8.732, 3.727, 8.123, 3.37a 2362.03, 0.25! 6023 A 1.7 B 1.69 Ces baTA 
List from least to greatest. DarS5 E 1.43 Bale? 
7a Athi, UA NON je ile al: } 7 , 1.034 
OTS |e Ils HI101, , |.OU3 T T T T 
Copy and complete ax wt 1.4 1.5 1.6 ilet/ 1.8 
28. 1.06, 1-07, 1.08, 38, 2, 74, NG Alatipe dlecey : 
30. 2.041, 2.031, 2.021, 2, 28, 31. 20.4, 20.3, 20.2, 2, %, 2. Mark these points on the number 
32. 0.356, 0.357, 0.358, ,_ , 33. 3.504, 3.503, 3.502, , ite. 
G 4.01 H 4.010 I 4.009 
Malye seen for the point marked with an arrow. J 4.019 K 4.021 L 4.006 
ZO es | 1.09 eae 
34g eee : 
ro et are I L 
Se Hel 4.00 4.01 4.02 








3.0 , 1.98 
2. 1.09, 1.10, 1.1 ae Phe y aan ero 
30. 2011, 2.001, 1.991 31. 20.1, 20.0, 19.9 
32. 0.359, 0.360, 0.361 33. 3.501, 3.500, 3.499 





LESSON ACTIVITY 


Using the Page 
@ Review the instructions for any group of exercises for which A 
the format may be new. For instance, the completed chart 
for Ex. 15-17 will show names for the same number in a 
column. Discuss the reason for the shaded portions in the 
last two columns of the chart for Ex. 15. 
Some students may have difficulty completing the 
patterns for Ex. 28-33. They may think of the correspond- 
ing whole number patterns for assistance, as shown below 
for Ex. 28. 
106 107 108 109 110 111 112 
1.06 1.07 1.08 1.09 
These patterns help to prepare students for addition and 
subtraction of decimals. 
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Pages 112-113 
LESSON OUTCOME 


Round one-place, two-place, and 
three-place decimals to the nearest 
whole number; round two-place and 
three-place decimals to the nearest 
tenth 


Materials 
newspapers or catalogs 


Prerequisite Skills 
Round whole numbers; interpret place 
value in three-place decimals 


Checking Prerequisite Skills 
Round to the nearest ten. 


1.19 20 2, 135140 3, 199 200 


Round to the nearest hundred. 
4. 249200 5, 750800 6, 387 400 


Tell the meaning of each digit. 


7. 14.036 | ten 
U ones 
O tenths 
3 hundredths 
© thousand+hs 


LESSON ACTIVITY 


Before Using the Pages 


© Choose an item advertised for sale in a newspaper or a catalog, 


Rounding Decimals 


Canada’s Arnie Boldt 
set a world record 
of 1.90 m in the 
high jump event. 

Is 1.90 closer 

{Om oOrstone 7 


To round a decimal 
to the nearest 
whole | number, a 


> ones leet | nundiectis 


eS ethis 
; place 





checletee cg 
in the tenths Place. 


afes | tenths | neneredth ° 


oe 





If the digit in 

the tenths place is 
ey, (@). 7/, teh. col? SB) 
round up. If it is 
Oy ay, Pa Sy ole 2 
round down. 


For 1.90, the digit 
in Jno vane a ISEOR 


to the nearest 
whole number is 2. 


The high jump bar 
that Arnie Boldt 


jumped was about 
2m above the ground. 


112 


4.126 


4.10 4.12 4.13 
round down to 4.1 : round up to 4.2 





4.15 4.20 


for example, a pair of skates having a price of $24.95. Tell 
the students that in speaking of the price paid for an object, 
we often tell about how much the object cost rather than 
quote the exact price. Write $24.95 on the board and have a 
student name an approximate price for the pair of skates. 
The suggestion will likely be ‘‘about $25.00’. Say that 
$24.95 rounded to the nearest whole number of dollars is 
$25.00. Explain that decimals can be rounded, for example, 
to the nearest whole number or to the nearest tenth. 


Illustrate a few examples on the number line. 
24.95 


24.00 24.50 25.00 


round down to 24 zs round up to 25 
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@ Say, “‘I am thinking of a number, but I am not going to show 


you all the digits.’”’ Write 3.8 on the board and ask, 
“‘Can you round my number to the nearest whole number?’’ 
Use different digits in place of the 8 in the tenths’ place and 
repeat the question. Ask why it is not necessary to know the 
digits in the hundredths’ and thousandths’ places. Develop 
similar exercises for rounding a decimal to the nearest tenth, 
for example, 3.82_ 


Using the Pages 


e The worked example demonstrates that the rule developed for 


rounding whole numbers to a given place (see page 11) also 
applies in rounding decimals to a given place. By observing 
the digit to the right of the given place, it can be determined 
whether to round up or round down. 


Working Together 


When rounding to 


ones | tenths | hundredths | thousandths 


RELATED ACTIVITIES 


e Ask students to report examples of 
the use of rounded numbers that they 
have experienced outside the class- 





this place}, 


first check the digit in 


ones | tenths | hundredths | thousandths 


room. 
e Students can practice rounding 





m=) ce 


1. When rounding to the nearest one, 


check the digit in the _?_ place. 
tenths 


If the digit you check is 5, 6, 7, 8, or 9, round up. 
If the digit you check is 0, 1, 2, 3, or 4, round down. 


check the digit in the 


Would you round down or up 
to the nearest whole number? 


3. 6.125 4. 2.5 


down u 


to the nearest tenth? 


5. 0.68 


U 


p 
Round to the nearest whole number. 


Th, ANABy ( 82.58 9. 0.68 0.7 


Exercises 


Round to the nearest whole number. 


ds 2.4 52 7a Sha] Ne! 3. bib 6 
6. 8.69 9 7. 12.45 8. 0.902 | 


4. 10.2 |0 


la 9. 5.499 5 


Round to the nearest tenth. 


11. 24625 12. 6026.0 
16. 1.907!.9% 17. 8.089 2 | 


13. 1.35 1.4 
18. 0.095 0 | 


14. 0540.5 15. 
19. 10.748 |0.7 20. 


Add. 
. 1644 . 


453 
Is} 


Subtract. 
Add to check. 


Example: 


228 OF 2 


2. When rounding to the nearest tenth, 


hundredths 


Would you round down or up 


6. 1.349 
p down 
Round to the nearest tenth. 


10. 1.349 1.3 


5 Lh! 2) 
B Shy/zey NC) 


numbers to the nearest whole number 
of dollars for amounts of money shown 
in catalogs, newspapers, or cash regis- 
ter tapes. 

@ Have students round the numbers in 
Exercises 8-10 and 16-20 to the nearest 
hundredth. Then have them round each 
result to the nearest whole number. 
(Ex. 8-10) or the nearest tenth (Ex. 
16-20). Let them compare their 
answers with the correct answers for 
the exercises. Point out the incorrect 
results ( 6 in Ex. 9 and 10.8 in Ex. 19) 
that may occur when rounding is 
carried out one place at a time for two 
or more places. 


2? place. 


3:98) 4 0 
(e250 


WS 
298 





528 tee 


Sia) 
Al lA 


36 946 
65518 

> 25/6--11 528 10 rou 
. 384 + 576 + 402 |362 
5 VASP icrie4 207) 
. $392 + $7168 + ane 12. $2000 — $1562 $432 

. $1.48 + $3.68 + $9 88 13. $38.43 — $18.68 3\9.75 


8. 315 
83 
asa 


9. 2136 
439 
1697 * 


10. 8374 — 3959 YuIS | 
11.30 103 - 4117.25 926 


A discussion of the illustration may reveal that some 
students were not aware of the fact that there are 
competitive sports for physically handicapped persons. 
Arnie Boldt was able to clear 1.90 m in the high jump event 
in the 2nd National Amputee Championships at the 
University of Alberta in Edmonton in 1977. A height of 
1.90 m to the nearest whole number of metres is 2 m. 
Students may recall that 2 m is about the height of a door. 


Working Together: Ex. 1 and 2 extend the rule for rounding to a 
given place to include decimals. Knowing how to apply the 
rule is examined in Ex. 3-6. The rule is then applied in Ex. 
7-10. Remind the students that if the digit to the right of the 
given place is 5, it is agreed that the number is rounded up 
(Ex. 4 and 8). Ensure that the students do not show more 
places than required in the rounded numeral. For example, 
in Ex. 8, the answer is 3, not 3.0. 

Exercises: Some students may need assistance with Ex. 10 and 
15. Rounding these numbers results in changing the digit to 
the left of the given place. Number lines can help to explain 
the results. 


Te 





a 


» This sum should match. 
the first number : 
‘in the subtraction. : 


Exea0 99728 
9.000 9,250 9.500 9.750 10.000 
Se 
Ex. 15 3.98 
B90. 3.95 4.00 


Keeping Sharp: These exercises review skills in addition and 
subtraction and the use of addition to check subtraction of 
whole numbers. Similar skills will be presented for 
decimals in the following lessons. 


Assessment 
Round to the nearest whole number. 
eee es Dey Tt iy ah 3. 9.81 10 


Round to the nearest tenth. 
An le25uo) Se 10/29 017 6. 0:93°0:9 
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Pages 114-115 
OBJECTIVE Practice 


Demonstrate competence in rounding 
decimals to the nearest tenth or to the 
nearest whole number, and in compar- 
ing decimals 


Round to the nearest whole number. 


123,54 2. 4.985 3. 12.009 12 
4.9.59\0 5. 6.056 6. 2.4552 


Round to the nearest tenth. 
Materials 7. 2.242.2 8. 0.8160. 9. 6,0096.0 
newspapers and magazines 10: 5.255.2:415 3.099. 12551.972.-0 


Complete. 


Vocabulary 
Canada Fitness Awards, Award of 


Nearest | Nearest 


| tenth whole number 
Excellence 13. | 3.48 BS. 73 
14. |10.905 10.9 21 | 
1551] 1-538 ro) 7 
16. | 7.059 27.\ i. a) 


17. {19.96 | 200 720 


Use >, <, or= Use the chart at the top of the 
to make true statements. next page to help you answer these. 


18. 84 €& 8.084 7 24. Curt did 45 speed sit-ups. 
19. 2.065 & 2.056 7 What level did he reach ?better than 3 





























20. 1.06 @ 10.6 < 25. Curt ran the sprint in 9.5s. 
21. 10.606 @ 10.66 < What level did he reach ?below | 


22.53,050/)3:05 = 26. Debbie’s time was 11.75s 


> in the shuttle run. What 
23 MOBO OR level did she reach?bet++er than a 








Kitchener ee Strifler Ted the boys 12-and-F°%e ) —™~ 
gtretordle $$ #01 under tower with a record 162.40 etre Use old newspapers 
c 3 6 32] points, followed by Bourke with }y fs zines. 
Tuesdev'srevuits. »| 147.45. Neil Deziel of Markham- fe = ‘and mage 
Kitchener 13, London $ Scarborough took third with|é, obs lippi 
14 140.30. aco, 1. Collect clippings 


idge 4, Guelph 1 : ‘ 
oe CaS Wo," that show how decimals 


Waterloo 
London 





are used in sports. 


. Make up a problem 
for a classmate 


BA " : : ; 
AVE : »£ using the information 
Bell 241 29 83 11 2 4 Pep . . r . 

Mayberry 24) 48 158 18 38 \Mop 0”. ig ae ina ti in your collection. 
Bosethi e234 25. 47. 5 i1f70 2 he inct has tr 











LESSON ACTIVITY Try This: Provide the students with newspapers and magazines, 
particularly sports magazines and the sports section of 
Using the Pages newspapers. Have them search for clippings to complete 


Ex. 1 over a period of several days. The information can 
then be used for Ex. 2. Other sources of suitable 
information are the Guinness Book of World Records and 
the World Almanac. 


© Begin with a discussion of the awards in the photograph on 
page 115. The bronze award, for example, is presented to 
those achieving Level | or better in four tests. Discuss the 
requirements shown for each level of the tests in the chart. 
Ask questions such as ‘‘If a ten-year-old girl ran the sprint 
in nine and two-tenths seconds, what level did she reach?’’ 
Discuss the fact that 9.2 s refers to Level 1, because it is 
not fast enough for Level 2. Similarly, note that a time of 
9.8 s is too slow even for Level 1. The number 0 may be 
used to designate a score too slow for Level 1. Questions of 
this nature are encountered in Ex. 24-26. The chart above 
Ex. 27 presents the same kind of exercise, since each score 
must be translated into the corresponding level to complete 
Ex. 27. The information obtained in Ex. 27 is then used in 
Bx 25: 
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CANADA FITNESS AWARDS 


AWARD OF 
i ae = a = EXCELLENCE 


Levels of Achievement 








10-year-old 
Test | boy girl 

SS sea ee fees 2s =e Teens 
Sprint (ar ae | 8.05 

8.45 

















Speed Sit- ‘3h 
ups (in one inex 
___ minute) 


Flexed 

















| Shutie 


Run 

















Standing 
Long Jump ih 


L FS {1.32 os BRONZE 


Distance 
































ik Run : Uiisis | 69.2" =  tevel 1 





in four tests 
| 








This chart shows how Curt, Debbie, and three classmates 
performed in the Canada Fitness Awards tests. 


—— 








Abner Betsy Curt Debbie Ellen 








Sprint laze | WIS Uy set etes A 2bs 
| Speed Sit-ups 2C 38 As ZO) | oe 





Flexed Arm Hang 50s 60s 60s | SS 20S 





Shuttle Run ito. [WO Seal OFS: eke fos 135 








Standing Long Jump L5m |.6lm 7m | |44m | 1.6m 
| Distance Run 655 65s 64s | 695s 80s 


























shows the levels 
reached by each of Sprint 
the five students 
in the tests. 


A char+ is shown below Flexed pe 
*28. Which award 
ieee 


did each earn? 
ag. Abner : Silver 


Betsy : Award of Excellence 
Cur+: Gold 


ee eee 
Speed 
BF ee | om tsi >a ror 
pa fe pata fa. 
peeetacba sheaths 
Run 
Standing 


*27. Make a chart that —> 





Debbie : Bronze 
Ellen: Silver 













gp Ww 
:B) /B) §> 


W 





=] 
5 
a eo 


i 
(e 
2 





eieups = the sprint. That = = 


. Was even too slow * 
* for Level 1. 


RELATED ACTIVITIES 


@ Some students may be involved in 
finding or improving their own levels 
of achievement in the Canada Fitness 
Awards tests. If not, this lesson may 
motivate them to do so. 

e Adapt the exercises of Try This for 
the results obtained and records set by 
students at your school track meet. 
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Pages 116-117 
LESSON OUTCOME 


Add decimals with regrouping, one to 
four addends with the same number of 
decimal places (to thousandths) 


Adding Decimals 


The chart shows the 
time it took Canada’s 
Graham Smith to swim 
50m using each stroke. 
His total time for 

the 200m race was a 
world record. What | 
was his_total time?) 


Vocabulary 
individual medley, butterfly, back- 
stroke, breaststroke, freestyle 


Prerequisite Skills 

Add whole numbers with regrouping; 
interpret place value in three-place 
decimals 


Checking Prerequisite Skills 
Add. 


1. 143 2. 3047 3. 9234 
178 968 345 
Sal 4YOIS 3456 Add 27.89, 33.28, 33.77, and 30.37. 
67 Line up Add tenths 
13 10a the decimals. and regroup. 
Add hundredths 
Tell the meaning of each digit. angen oa. 
4. 23.652 5 7129-03 
a tens | hundred 
3 ones a tens Add ones Add tens. 
6 tenths 7 ones and regroup. 
5 hundredths 0 tenths 


aAthousandths 3 hundredths 


“Place fhe dedivnal oon 4 
a in the sum in line with 3 
~.those in | the peonde ia 


Grehan ert swam re 200m, in 128) a Ss. a 
‘ 125. 31 is ; equals 2min 531s ee . 





Have students read the names of the four swimming 
strokes shown in the illustration at the top of page 116. Ask 


LESSON ACTIVITY 


Before Using the Pages 


e Have the students find the sum of two whole numbers as 
shown in A. Write the same addition exercise with decimal 
addends as shown in B. Ask students to interpret place 
value in each whole number addend and in the correspond- 
ing decimal addend. Then have them suggest what the sum 
of the decimal addends is without adding. Extend this 
concept for exercises as shown in C and D. 


Ate LO26m eB 5 102:8 1 Caw O26 eae) mel 
+ 3947 + 394.7 + 39.47 + 3.947 


D5/D 





Using the Pages 


e The worked example demonstrates that the procedure used to 
add whole numbers also applies to addition of decimals. 
The addition is carried out from right to left, regrouping as 
needed. 


T1946 


them to explain the term ‘‘Individual Medley’’. Ask which 
swimming stroke is demonstrated in the photograph. Then 
have a student read the word problem at the top of the page. 
Note that the word ‘‘total’’ indicates the need for addition 
to solve the problem. 

Have students note that the decimal addends are arranged 
in vertical form so that hundredths are aligned, tenths are 
aligned, and so on. As a result, the decimal points are also 
aligned. This fact can be applied in lining up addends for 
which the number of digits is not the same, as in 107.6 and 
14.5. (In Starting Points in Mathematics 5, examples such 
as 1.076 + 14.5 are not encountered.) 

Lead the students through the steps of adding and 
regrouping. Pay particular attention to placing the decimal 
point in the sum. Ask the students how adding decimals is 
different from adding whole numbers. They may suggest, 
for example, that a decimal point is shown in each addend 
and in the sum. 


Working Together 


Line up the decimals in vertical form. 


TAD 4607 + 2.308 + 11.905 | 607 


1. 22.54 + 17.67 + 23.61 22.54 








RELATED ACTIVITIES 


e For further practice in adding deci- 
mals, you may wish to have students 
complete selected exercises from Ex. 
1-27 on page 333. 


17.67 16.9 303 P 
3. 17141694227 9361 aa7 4. 7.05+6.98+7.17 | 1.905 e Have students complete exercises 
Add by following the steps. “BO involving whole numbers and the 
5 2569 6 3.047 corresponding exercises involving dec- 
3.472 2.968 imals. 

Acer ; 6.04 | F 6.015 1. 326 om Bae 

thousandths and regroup. dd and regroup. 

Add hundredths and regroup. Add and regroup. + 1097 + 109.7 

Add tenths and regroup. Add and regroup. 

Add ones. Add. 3: 3.26 4. 0.326 
Exercises + 10.97 + 1.097 
Add. , : 

ete eee, 0 e Prepare a work sheet with exercises 
ae ; ee —, ; sae of we similar to the following. Ask students 
30 | 40] 1307 1123 72) | to round addends to the nearest whole 
. 6.45 7-39 evi ge} . 5.29 10. 17.74 number and add to estimate the sums. 
a=! pie7 3.98 net koe: i 24.93 2. 39.162 
10.42 13.96 8.2 10.16 26.08 ; 0 ; r 
. 14.609 27.639 13. 86.306 . 92.064 15. 25.279 +_ 5.07 + 9.857 
27.098 82.476 PTT 18.679 5). HSH 
16 oo tptie 725 Be 5 pS eee ee 52 ae co et At Rages 
as , t "OSs 7 hae + 4213 + 44.41 


WEE HO te AO 2 saGitsyse ZA) IWigjey et 


19. 1.609 + 2.324 + 5.637 


9.570 





The chart shows the time 
taken to swim 50m 
using each. stroke. 


—— 


BEES 


BOO | FE 





20. Who used the Tony 


28.79 s 


31.46s | 36.85s | 31.90s 





least time for the Francis | 


29.5515 


31.275 | S5:48:s 3) 32:88)s 





first two strokes? Tony | Joey 


28.35 s 


32.17 Se) SO Otome IROAis 











. What was the total Chip 


Sie2255 

















RY 


‘i LReRA 


tiwimeRstty 


t 
SPOS || SAIS || SilKees 
time for each swimmer? sarin aires eenae 
> The winner is the swimmer = 


. For the 200m race, who was first? 5 : 
: who takes the least time. = 


Who was second? Who was third? 
1A9.00s (Tony) aa, Ist: Joey 
129.13 s (Francis) and: Tony 
123.89 s (Joey) 3rd: Chip 
1Q9.16 5 (Chip) 





The sum obtained names the total time in seconds, which Assessment 
is 125.31 s. Have students explain why this is the same as 2 Add. 
a agabiech 1. 7.24 2. 18.53 
Working Together: Ex. 1-4 provide practice in lining up 3.78 1.62 
decimal addends in vertical form. Emphasize that the place ) (Ped 5.47 
values will be aligned when the decimal points are aligned. 25 62 


Ex. 5 and 6 deal with the right-to-left order of adding and 
regrouping. For practice in reading decimals, ask students 
to read addends and sums aloud. 


3. 1.402 + 3.616 + 0.147 5.165 
4. 16.5 + 403.1 + 27.8 + 14 4Ue.2 


Exercises: The students will need to select information from the 
chart on page 117 to solve Ex. 20 and 21. The answers to 
Ex. 22 depend on the results obtained in Ex. 21. Note that 
the concepts of comparing and ordering decimals are 
applied in Ex. 20 and 22. 
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Pages 118-119 
LESSON OUTCOME 


Subtract decimals with regrouping, 
subtrahends and minuends with the 
same number of decimal places (to 
thousandths); use addition to check 
subtraction 


Materials 
models for ones, tenths, and hun- 
dredths (optional) 


Prerequisite Skills 

Subtract whole numbers with regroup- 
ing; interpret place value in three-place 
decimals 


Checking Prerequisite Skills 
Subtract. 


ik Jip 2. 404 
195 271 
557 laQ7 
3. 13 645 4. 5000 
8 397 326 
5 aus YGo7U4 
Tell the meaning of each digit. 
5. 1.234 6. 12.34 
| one | ten 
a tenths a ones 


3 hundredths 3 +enths 
U thousandths 4 hundredths 


LESSON ACTIVITY 


Before Using the Pages 


Subtracting Decimals 


The women’s world record 
for skating 500 m is 40.80s. 


Sylvia Burka holds the 


Canadian record of 42.15s. 


How many seconds 


more is her time than 


the world record? 


Subtract 40.80 from 42.15. 


Line up the two 


decimals. Show the 


greater number first. 


Subtract hundredths. 


Regroup 

2 ones 1 tenth as 
1 one 17 tenths. 
Subtract tenths. 


Subtract ones. 


The subtraction is 
complete. It can be 
checked by adding 
1.35 and 40.80. 


nt®. 


1 
40.80 

1.35 
42.15 


~ the first number used in the : 
*. subtraction, there would be : 


Sylvia Burka’s Canadian record is 
1.35s more than the world record. 


118 


e Ask the students to think of a two-place decimal. Have two 
students write their decimals on the board. Ask which of 
the two decimals is greater. Then ask how to find out how 
much greater it is. They will likely suggest using 
subtraction. Let the students try the subtraction on their 
own. Have a few students show their work on the board. 


Using the Pages 





for subtraction, the decimal points are aligned. This results 
in corresponding place values being aligned. 

Lead the students through the steps of subtracting and 
regrouping, noting the position of the decimal point in the 
difference. Then have them perform the addition steps 
aloud to check the subtraction. Read the statement at the 
bottom of the page. Summarize the procedure by conclud- 
ing that subtracting decimals is similar to subtracting whole 
numbers. 


Working Together: Ex. 1-5 present partially completed 


e The worked example demonstrates that the procedure used to 


subtract whole numbers also applies to subtraction of 
decimals. The subtraction is carried out from right to left, 
regrouping as required. 

Ask a student to read the word problem at the top of page 
118. Mention that the words ‘‘How many more’’ indicate 
the use of subtraction. Explain that as in the previous 
lesson, when the two numbers are arranged in vertical form 


subtractions. It is important to have students explain the 
completed steps in presenting their work on the board. Ex. 
5 may need particular attention. For the regrouping shown, 
9 wholes are interpreted as 900 hundredths. When 1 
hundredth is regrouped as 10 more thousandths, there are 
899 hundredths. The use of models will help to illustrate 
this. Also, the corresponding whole number subtraction 
may be shown to help students relate the procedure to 
decimals. 











Working Together 
Complete each subtraction. 


11 











4. @& 





Complete the first subtraction using whole numbers. 
Then complete each of the others using decimals. 


6. 6352 EO SOL (sh, Og 
1894 1.894 189.4 18.94 
4ABS 4458 445.8 44.58 



















St 





















. 3000 
1143 114.3 11.43 1.143 
1357 








Subtract. 
14. 5.1 





115), 18. 2.063 















33 0.98 2.760 2.965 0.674 4.286 
I.8 Si 5.443 0.968 | .389 OL 
Exercises 


Subtract. 


i WSS) 5 UE 30.6 . 4.34 5. 38.16 » Wo) 
12S ILS 14.7 3.58 19.41 9395 


























56 55.7 15.9 0.76 (8.75 5.68 

7.6.06 8.7623 9.3605 10. 15.205 11. 3.004 12. 6.000 

a7 1.495 2.914 7.325 1.927 1.814 

929 6.128 0.69\ 7.880 1.077 4.186 
13.0025 TBi54. 6S-olynySirestae314 = 29.7 soy 15. 8.127 - 3.029 5.092 


16 IOS Cl (4a saree wbva O87 — 0109 FOr 18. 5.000 — 2.394 2.606 









Subtract. Example: 5.42 3.63 ‘This sum should ‘match: 
Add to check. = 1.48 fx 1.79 the first number F 
3.63 ?=s#" ° in the subtraction. 








Sh She 20. 2.10 2ilep SEZs 22900 23. 4.321 , 24. 3.000 
Des 0.21 37.94 5.06 3.836 0.647 
6.3 1.89 13.29 19,44 0.485 24.353 


“LIES 








RELATED ACTIVITIES 


e For further practice in subtracting 
decimals, you may wish to have 
students complete selected exercises 
from Ex. 28-59 on page 333. 


3 ai 3 710 113 8 9915 e Use copies of page T 390 to assign 
1. A.35 2. 2.674 3. 14.29 4. 5.473 5. 9-005 ue! et 
2.91 1.392 9 52 1 876 = ee practice in addition and subtraction as 


indicated in the diagram below. Ad- 
dends are shown in the circles and 
sums are shown in the squares. When 
the diagram is completed, have stu- 
dents add the numbers in opposite 
squares of the diagram. They will 
discover that, if their work is correct, 
the two sums are the same. Ask 
students to draw a triangular shape as 
shown and write this number in it. 





we 


z¥ 


BRE 


= FRE 


at 


ive RStity 


Ln 


f 


i] 
ti 





8 9 9 15 Assessment 
SACS Subtract. Add to check. 
set DS 1. 6.32 2. 8.074 3. 4.000 
Ex. 6-13 emphasize the similarity in subtracting whole 4.87 2.984 1.234 
numbers and subtracting decimals. Attention is directed 1.45 5.090 A.766 
toward interpreting the numerals of corresponding exer- 4. 43%40°2 CazIATismy4 241 S221%97 NONE 


cises and writing the corresponding differences. Thus, 
when the difference is found for the whole numbers in Ex. 
10, the same sequence of digits is used to write the 
differences for Ex. 11-13. The students are required only to 
place the decimal point in each difference. You may wish 
to have the students use addition to check their subtractions 
for some of Ex. 14-19. 


Exercises: Remind the students to align the decimal points when 
writing Ex. 13-18 in vertical form. 
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Pages 120-121 


OBJECTIVE pee 
Demonstrate competence in adding ers 

Creu abe rare tar ae 1 il 7m A921 3. 4.29 4.2357 5. 4.697 
ing; solve related word problems 37 9.84 P 


SISO] 11.052 


al. 19.05 6 
Subtract. 


7. 24.2 Sons 5 1S@ 10. 4.611 Ils SEY 
5.8 2.36 9.44 3.762 1.856 


(34 ag! 3.72 0.849 3.695 
Subtract. Add to check. 


13. 68.3 14. 8.25 15. 32.30 16. 9.445 OL Se 
2907. 4.39 5.65 4.486 8.47 


33.6 3.26 26.65 4959 27 
Which result is better? How much better? 


93 0.944 6.355 
ae 


100 m Run 20.| High Jump .| 100m Swim 
10.58 s 1.48 m buEZ8is 





by 
11.06 s Ss 0.09 m 60.05 s 








.| Weightlifting 23.| Gymnastics 24.| Batting Average 
208.2kg |aladko 716.295 0.318 
b by 
212.8k9 |W 6 kg 3.370 0.333 

















Read the directions carefully. 
Use the three numbers shown. 1.064 3.000 1.604 








25. Add the greatest and least 26. Subtract the least from the 
numbers. Subtract the other.2.460 greatest number. Add the other.>5'4+0 


27. Add the least number to the 28. Subtract the least number from 


difference of the other two.2.t60 


29. From the greatest number 30 
subtract the difference 
of the other two.2. 460 


. From the greatest number 
subtract the sum 
of the other two.0.332 


the sum of the other two.2.540 


Add the greatest number 
to the difference 
of the other two.3.540 


Subtract the least number 
from the difference 
of the other two.0.332 








LESSON ACTIVITY 


Using the Pages 


e Begin with a discussion of the illustration at the top of page 
121. Have students describe the seating arrangement of the 
arena. There are eight sections identified by the letters A to 
H, and three colors in each section, red, blue, and gold. 
Ask questions such as ‘‘What is the price of a seat in 
Section B of the gold area for an adult?’ ‘‘for a 
ten-year-old child?’’ *‘for an eleven-year-old child?’’ Draw 
attention to the symbols drawn in the arena to represent 
persons. Note that these symbols appear in Ex. 35-38. 

The exercises on these two pages review not only 
addition and subtraction of decimals, but also include 
comparing and ordering decimals (Ex. 19-32). The 
language of addition and subtraction is given particular 
attention in Ex. 25-32, in which students must interpret 
such words as difference, sum, least, and greatest. Ex. 39 
and 40 are starred because results will vary according to the 
situation selected by each student. 
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ARENA SEATING AND TICKET PRICES 








$3.80 
$3.15 


$4.75 | 


$5.75 | $4.75 | $4.15 | $4.75 
$4.40 | $3.80 | $3.50 | $3.80 
$3.45 | $3.15 | $2.75 | $3.15 





Standing Room Only 
(behind all seating) 








Children 
(10 and under) 


$0.75 off the price 
of each ticket 








33. Which costs more, a blue seat 34. 


in Section A or a gold seatblue inA 
in Section C2? How much more??0.25 


. How much did# and & pay 36. 
for their adult tickets? 3.90 


. How much did& and® pay 38. 
for their adult tickets? $6.65 


. Where would you, a friend, 
and a parent sit? How much 


would your tickets cost? 
Answers will vary 


How much do 
two gold seats in 
Section F cost? $9.50 


How much did im and A pay 
for their adult tickets? 26.95 


How much did the four 4 pay 
for their adult tickets? *!3.20 


. Where could you, a friend, 


and a parent sit if you have 


only $10 to spend for tickets? 
Answers will vary, for example, 
blue B.C DFG. or H if 10 121 


or under , any red seat 











RELATED ACTIVITIES 


e Students may play a game using 
three dice: one marked 1, 2, 3, 4, 5, 6; 
one marked 1, 2, 3, 7, 8, 9; and one 
marked 4, 5, 6, 7, 8, 9. The players 
take turns tossing the dice. The num- 
bers shown may be interpreted as a 
three-place decimal in different ways, 
using zeros as necessary for place 
holders. Each player adds the first two 
numbers he/she tosses and interprets. 
Thereafter, the numbers are added to 
the previous sum. The player whose 
sum is closest to a previously agreed 
upon limit, such as 90.000, without 
exceeding it is the winner. 


NE PN RES 
4 7 


0.386 3.860 38.600 


0.368 3.680 36.800 
0.836 8.360 83.600 
0.683 6.830 68.300 


For a simpler version of the game, 
have students use the digits indicated 
by the dice in place values only to the 
right of the decimal point. Some 
examples are shown in the first column 
above. Adjust the limit accordingly. 

The game may also be played by 
beginning with the limit and subtract- 
ing successive tosses of the dice. The 
player who comes closest to zero is the 
winner. 
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Pages 122-123 





























OBJECTIVE Pik en ate 
AF The ey on a Calculator 

Demonstrate the ability to use a cal- y . ! 

culator for additive and subtractive The displays on many calculators always show a decimal point. 

att 4 ; a Displ 

situations involving decimals and i evel el ~ The L:] key lets you 

amounts of money put the decimal point 
anywhere you want it. 

Materials : “On Cone Palomar the “e Press, and most displays show 

calculators (optional), copies of page é decimal point is not shown °. ave - 

T397 “until you press the [-] key. ® | 3 a 

Vocabulary [8 | [ a a 

display 











ress, and most mae show 
y 





3 


; 

























































































When using a calculator, how many times must 
you press the keys to enter each of these values? 


: ao foccinale, ie than 4, like 0.259, i . 2644 2. 35.6 4 
» the first O is already displayed. ] S6e8s 4545705 
; The [ol key does not have to be pressed. 2. = 6059-4 6. 10640 


oo. Dh seat gs A ae bas . 3.07 4 8. 0.008 4 
| For zeros at t e end of a decimal, on © 

i the right side of the decima! point, : ore eo ee 
: the [0] key does not have to be pressed. . 4.00] 12. 60.0 Q 


5 Remember, 5.2, 5.20, and 5.200. ‘aunt Sabu 

a US name anes same Aumber. . een Ato: $4.98 416. $10.52 5 
: Re ee . $25 Q 18. $6.50 3 
f con areas or money, /, just oe oe . $0.25 320. $0.90 Q 
decimal | is > entered. There is no o [8] [S] key, 








LESSON ACTIVITY them consider the suggestions independently before you 
discuss them. 
Using the Pages The illustration on page 123 suggests a practical use of 


the calculator. The problems on this page all relate to 
purchasing food. Emphasize that entries are to be made 
using as few keys as possible, if the calculator is to be used 
efficiently. Thus, in the example at the top of page 123, 
only three keys need to be pressed to display a numeral for 
$1.20. 

The exercises on these two pages concern the number of 
times keys must be pressed, not the sequence of pressing 
the keys. However, if the students prepare keycharts for the 
exercises, they will find it easier to explain how they 
obtained their results. Copies of page T 397 will be helpful 
in preparing keycharts, as illustrated for Ex. 24. 


Sl lS ie ESS ee 


There are 9 keys to press. 


@ This is an appropriate time to introduce the decimal key on a 
calculator. Note that on most calculators, the decimal point 
is displayed automatically to the right of the ones’ place 
when whole numbers are entered. 

Point out the different displays for the entries 398 and 
3.98. To enter 398, three keys must be pressed. To enter 
3.98, four keys must be pressed. Discuss the displays that 
would be obtained by pressing the same keys in a different 
sequence. Point out that 39.8 requires four keys and 0.398 
also requires four keys, not five as might be supposed. 
Attention is drawn to this in the ‘‘thought cloud’’ related to 
Ex. 5. Before the students begin the exercises, it would be 
beneficial to discuss the important features suggested in the 
‘‘thought clouds’’ for Ex. 9 and 15. However, if students 
are using calculators to help them answer Ex. 1-20, let 
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How many times must you press 
the keys to solve each of these 
with a calculator? 


21. Wieners cost $1.20. 
Hamburger costs $2.05. 
How much do they cost together? 9 


. Hamburger costs $2.05. 
Hamburger rolls cost $0.49. 
How much do they cost together? 9 


. Apples cost $1.80. 
A melon costs 79°. 
How much do they cost together? 8 


. Hot-dog rolls cast 49°. How much 
do the potatoes, tomatoes, rolls, 
wieners, hamburger, mustard, 
ketchup, relish, apples, melon, 
beans, and chips cost together? 55 


To 


enter $1.20, it 


is enough to 
press 


24. 


26. 


“The display will show. : 


























12 and” 


G Reciber 
: > 1.20 name a 
»the same number. =" 


; Don't forget to use the : 
+], [=], and =) keys 


| when they - are needed. 


: potatnes ee $1. ‘98. 


Tomatoes cost $1.15. 
How much do they cost together? |!0 


Mustard costs $0.45. Ketchup 
costs $1.00. Relish casts $0.80. 
How much do they cost together? |9 
One can of beans costs 38¢. 


Another costs 50°. Chips cost 89¢. 
How much do ule cost together? 


Mena, ey ane can “help: | | for {dollars 


, you with these exercises. ; 


Answers are given at the right for those 
students who wish to solve the problems. 





RELATED ACTIVITIES 


e Ask students to prepare exercises 
similar to Ex. 21-27 for others to 
complete. They may select items ad- 
vertised in newspapers. 

e Let students use calculators to check 
their answers for exercises on pages 
117 and 119. 

e Have students play the game 
‘‘Shopping Spree’’ described on page 
T377, using calculators to find 
cumulative totals (or amounts remain- 
ing from their original limits). Ensure 
that they keep a written account of 
prices of items purchased so that their 
work may be checked for accuracy. 


$3.25 aa. $3.13 
3.¢a54 au. £2.45 
as. $2.59 ao. $1.7 

a7. $13.97 
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Page 124 
OBJECTIVE 


Organizing Information 


Organize information for the solution 
of a problem 


RELATED ACTIVITIES 


e If students in your class are involved 
in team sports within the school, have 
them help to prepare the schedule for 
the tournament. You may prefer to 





have students prepare a schedule for an 
imaginary tournament. 


Cb{Ac [Bc [|AB/BD|AD _ =» when the teams would 





Four teams are ready to play. ~ _ play in your community. : 


1. Make up a schedule so that On your schedule 
any team plays each of the show when each game 
other teams two times. will be played. 


. On your schedule 
show where each 
will be played. 


. Is it possible for two games to 
game be played at the same time? If 
so, show this in your schedule. 


Possible schedules for Ex.5 and © are given on page 13G2. 
Two more teams, the Elves and the Flyers, are formed. 


5. Make up a schedule so that any team plays 
each of the other teams two times. Show 
when and where each game will be played. 


The Giants and Hawks are the seventh 


and eighth teams to be formed. 


6. Make up a schedule so that any» *' ~ : 
team plays each of the other 
Show when and 


teams one time. 


‘If you have two or more. 
places for playing, try to 
: make your schedule so that 


where each game will be played. : A. no team plays in the same 4 


PROBLEM 
SOLVING 


LESSON ACTIVITY 


Using the Pages 


© On page 110, the Problem Solving feature involved organizing 
information by pairing teams to compete in a tournament. 
Any two teams played each other only once, and a bracket 
was drawn to illustrate the pairing. On this page, similar 
problems are encountered, but teams meet one another 
twice in competition. A different system for presenting the 
schedule will have to be developed. 

Discuss various ways of organizing the schedules and 
how these ways depend on situations that must be 
considered. For example, if only one place is available for 
playing the games, they must be scheduled at different 
times. The number of times that games can be scheduled in 
one day depends on the length of time required for each 
game, on whether the day is a school day, and whether the 
teams would play more than one game each day. If several 
places are available, whether some or all of them are used 
at the same time would influence the schedule. 
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place twice in a row, and 


: B. each team plays in each 
“, place at least one time. 





Show how a schedule can have the form of a list as 
follows. 





Day 1: Team A plays team B at place 1. 
Team C plays team D at place 2. 
Day 2: Team A plays team C at place 1. 
Team B plays team D at place 2. 
It is obvious that such a list is a cumbersome method 
for showing a schedule. A chart can show the information 
more concisely. For the following chart, the letters A, 
B, C, and D indicate the 
teams, the symbols P1 
and P2 indicate the 
places, and the numerals 
indicate the days. Have 
the students interpret the 
chart, and then encour- 
age them to make sug- 
gestions and explore 
their own ideas for mak- 
ing the schedules. 









Checking Up 
Write a decimal for each of these. 
ais 








Page 125 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e For further practice, you may wish 





to have the students complete the 
exercises on page 333 that were not 
completed earlier. 





ones | tenths | hundredths 
6. 0 8 ) Oars, 


8. 5 and 7 hundredths 5.07 


Tell what each 3 means. 


10. 1.375 file 
3 +enths 


Write each as a 


2.630 12 
3 hundredths 


Write each 


one-place decimal. 


13. 6.3006.3 14. 0,500.5 
Use >,<, or=to make true statements. 
NER PASS: © 2.6 20 mlcs e 1.830 
List from greatest to least. 


227 0:689, 01757, 0.692, 0.325 
0.757, 0.692, 0.689, 0.325 


Round to the nearest whole number. 


two-place decimal. 
15. 1.7!.7016. 1.0301.03 


ones | tenths | hundredths | thousandths 
0 


7 0 


9. 20 and 125 thousandths 20.!Q5 


0.543 
3 +housandt+hs 
asa 


21. 0.140.095 
2 
List from least to greatest. 


23. 5.07, 6.2, 5.007, 6.021 
5.007, 5.07, 6.0al, 6.2 
Round to the nearest tenth. 


Write each as a 
three-place decimal. 


17. 4.4 
4.400 


4 7.004 e Have students write the word names 


for numbers that show the same 
sequence of digits with the decimal 
point in different positions. 
417 41.7 4.17 0.417 
This activity may be conducted 
orally, rather than in writing. If a 
magnet will adhere to the chalkboard, 
write a sequence of digits on the board 
and place a magnet in different posi- 
tions to represent the decimal point. 
Ask students to read the numerals. 
e The ability to interpret place value in 
decimals is important for developing 


18. 2.01 
a.010 











24.645 25.85 26.2085 27.645 28.3728 29. 4.095 the concepts of multiplying and divid- 
ry 18 . a 6.5 3.7 ual ing decimals. Provide exercises, simi- 
lar to the following, which require 
30. 4.7 31. 1.43 32. 13.42 33. 3.698 34. 5.735 students to write different names for 
8.3 3.97 6.89 0.384 0.849 h b 
13.0 5.40 20.3 | 4.082 3.621 the same number. 
10.205 4 tenths 6 hundredths = 
Subtract. hundredths 
35. 7.0 39. 1.002 3 ones 2 tenths = tenths 
2.9 54 tenths = tenths 4 hundredths 
+. | 1 hundredth 5 thousandths = 
thousandths 


Skills 


Write decimals to match 
diagrams 

Read a scale marked in decimal 
hundredths or thousandths 


Write decimals 

Interpret place value in decimals 
Compare decimals 

Order decimals 

Round decimals 

Add decimals 

Subtract decimals 


Comments 





T110-T 113 


T121 

T112-T117 
T110-T 117 
T 118 

T119-T 120 
T 122-T 123 
T 126-T 127 
T 128-T 129 








Models are also helpful for students having difficulty with 
examples in which there are 0 tenths in a two-place decimal, and 
0 tenths and/or 0 hundredths in a three-place decimal. Represent 
decimals using models and show each decimal in a place-value 


chart. 
ones | tenths | hundredths 


1 0 + 








Poti ry cs aoe 


be 


BERIERs 


To help students with exercises similar to Ex. 4 and 5, ask 
them to name the decimals aloud for each point (3 and 60 
hundredths, 3 and 61 hundredths, 3 and 62 hundredths, . . .) (40 
thousandths, 41 thousandths, 42 thousandths, . . .). 


If students have difficulty with Ex. 13-18, provide practice 
with models of tenths and hundredths. Tenth strips may be 
placed on models of hundredths to help understand, for 
example, that 1.7 (Ex. 15) names the same number as 1.70. 
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Unit 7 Overview 


Measurement 


This unit deals with metric measurements of length in terms of 
metres, centimetres, and millimetres, and of area in terms of 
square centimetres and square metres. The relationship between 
centimetres and metres is established using the numbers 100 and 
0.01, between millimetres and centimetres using the numbers 10 
and 0.1, and between millimetres and metres using the numbers 
1000 and 0.001. Conversion of measurements from one unit to 
another is accomplished by renaming them, part by part, rather 
than by multiplication. The perimeter of a polygon is presented 
as the total length of its sides, before the shorter methods of 
finding perimeters of squares and rectangles are developed. Area 
is approached through counting the square units and parts of 
units which are covered by shapes composed of various 
polygons. The simplified technique for finding the area of a 
rectangle is then developed. Two short lessons reveal that 
rectangles having the same perimeter are not necessarily the 
same shape, nor are those with the same area. Two Problem 
Solving features challenge students further in the topics of 
perimeter and area, and the lesson on page 145 shows how 
models may be used to discover the relationship between the 
diameter and the circumference of a circle. In addition to the 
Checking Up lesson at the end of the unit, a Checking Skills page 
of exercises and word problems is provided to assess skills in 
multiplication. 


Prerequisite Skills 


@ write decimals to express tenths, hundredths, and thousandths 
@ add decimal tenths 

@ multiply whole numbers 

@ identify shapes that are square and shapes that are rectangular 
® write a multiplication sentence for an array 


Unit Outcomes 


® measure length in centimetres and in metres 

identify the centimetre as one-hundredth of a metre 

express metres as centimetres and centimetres as metres 

measure length in millimetres 

identify the millimetre as one-tenth of a centimetre and 

one-thousandth of a metre 

@ identify a diameter and a radius of a circle 

® express lengths given in one unit in terms of another unit using 
decimals, for metres, centimetres, and millimetres 

® use addition to find the perimeter of a shape the sides of which 
are measured in millimetres or in centimetres 

© use multiplication to find the perimeter of a square 

use multiplication and addition to find the perimeter of a 

rectangle; solve related problems 

© find area in square centimetres by counting whole units and 
half units 

@ use multiplication to find the area of a rectangular shape in 
square centimetres 

® use multiplication to find the area of a rectangular shape in 
Square centimetres and in square metres; solve related 
problems 

@ show a rectangular shape having a given perimeter 

@ show a rectangular shape having a given area 

@ use models to help solve problems 
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Background 


The metric system was introduced in France in the latter part 
of the eighteenth century by a committee which was formed to 
develop a rational system of measurement. As a result, the 
metre, litre, and kilogram were created as standard units. Since 
then, more and more countries have adopted the system and, in 
1960, agreements were reached concerning the various units and 
their symbols. It has been called the International System of 
Units, or SI (from the French name, Le Systeme International 
d’Unités). 

Prior to the adoption of the metric system, most measurement 
systems lacked rational structure. Units of measurement were 
often developed from parts of the body, such as the hand and the 
foot, and varied according to local customs and adaptations. 
Conversions from one unit to another involved such diverse 
factors as 2, 3, 4, 55, 12, 16, and 5280. The metric system, on 
the other hand, is based on the simple and logical decimal 
system, the same as our base-ten numeration system. Units are 
related by factors such as 10, 100, and 1000, and conversion is 
easily accomplished from one unit to another by multiplication 
and division. Computation is, therefore, much easier with metric 
measures. Furthermore, the units for length, capacity, and mass 
are interrelated. 

The decimal nature of the metric system permits prefixes 
denoting powers of ten to be used with any base unit. For some 
types of measurement many different terms are used, while in 
others only a few are commonly used. 
The usual prefixes are shown in the 
chart at the right. For linear measure, 
the most common units are kilometre 
(km), metre (m), centimetre (cm), and 
millimetre (mm). Since these units are 
not consecutive in the chart, conver- 
sions sometimes involve powers of 
ten, rather than merely ten. For exam- 
ple, centimetre and millimetre are 
consecutive, so converting from ‘one to the other involves 
multiplying by 10 or by 0.1 (dividing by 10). However, 
centimetre and metre are not consecutive; they are two places 
apart, and are related by the factor 100 (107). The relationships 
between millimetre and metre and between kilometre and metre 
involve the factor 1000 (10%). Metric measures of area are 
derived from linear units. A square with sides 1 cm long 
encloses an area of | square centimetre (1 cm”). Other common 
units for area are the square metre (m”) and the square kilometre 
(km?). 

A reference and source book which contains ideas for 
activities that may be used in studying metric measurement is 
World of Metric by Sharon E. Odegard, published by Ginn and 
Company. 

As soon as students learn more than one unit in each kind of 
measurement they are faced with the need to select the most 
appropriate unit for the situation. For example, the centimetre is 
satisfactory for measuring many small objects, such as pieces of 
paper or ribbon, and small boxes; but for measuring the width of 
a house, the length of a fence, or the depth of a lake, the metre is 
more suitable. The next difficulty that students encounter is one 
of precision in measurement. For example, an object said to be 
2 cm in length may have a length greater than 2 cm but less than 
3 cm. It is frequently necessary to name the length of any object 
to the nearest unit, by stating that-its length is about a certain 


kilo —1000 
hecto 100 
deca 10 


1 
deci ORI 
centi 
milli 





number of units. Estimation involves similar approximation 
using the word about, but it is even less precise because the 
number of units is not determined by any standard measuring 
device. Only direct experience in measuring objects with 
standard units can provide any degree of expertise in estimating 
with measures. 

Generalizations are drawn through an inductive-deductive 
process which involves an examination of specific items. These 
are then tested and applied in new situations. An educated 
person has much of her/his knowledge in the form of 
generalizations. The Keeping Sharp feature on page 131 looks at 
place values in factors and products and several important 
generalizations are formed, namely, that the product of tens and 
tens is hundreds, and that the product of tens and hundreds is 
thousands. These generalizations for whole numbers are 
introduced at this time because multiplication with decimal 
factors in Unit 8 will be more easily understood with such a 
background. 


Teaching Strategies 


The lessons which deal with linear measurement include a 
number of activities both in the preliminary work and in the 
exercises in the textbook. Since these may entail considerable 
movement about the classroom, it may be advisable to divide the 
class into groups and to schedule the lessons in a manner which 
will reduce the amount of activity at one time. Such scheduling 
may have one or two groups begin the measuring activities while 
others proceed to work in other subjects or to practice exercises 
with whole-number operations. 

In the lessons, converting measurements from one unit to 
another is presented in steps, such as in the following. 


425 cm = 400 cm + 25 cm 
=4m-+ 0.25 m 
= OS) 10! 


(l St9/S) iam 1000 mm + 375 mm 


1375 mm 


Some of the better students may be able to make such changes 
by repositioning the decimal points, but this is beyond the 
expected level of achievement for this book. 

In connection with the topic of perimeter there is a danger of 
over-simplification of the rule. It is incorrect to say that 
perimeter is found by adding the length and the width and 
multiplying by two. This rule applies only to rectangles. It is, 
therefore, important that students think of perimeter first as 
being the distance around a polygon, (peri means around, meter 
means to measure), and that shorter methods of finding 
perimeters of certain polygons depend upon the number and 
lengths of their sides. For example, the perimeter of an 
equilateral triangle may be found by multiplying the length of 
one side by 3, but the perimeter of a scalene triangle (sides of 
unequal length) may be found only by adding the lengths of the 
three sides. 

It is important in teaching the lessons on finding the area of a 
rectangle to emphasize that the linear unit for measuring the 
sides determines the square unit for the area. If the sides are 
measured in centimetres, the area can be calculated directly in 
square centimetres by multiplying the dimensions. Similarly, if 
metres are used to measure the sides, multiplying the dimensions 
gives the area in square metres. The students do not meet any 


situations in this book where the two dimensions are given in 
different units; however, they should realize, if this emphasis is 
given in the lessons, that square units are possible only if the two 
dimensions are given in the same unit. 

The lessons on pages 142 and 143 draw attention to the fact 
that rectangles with the same perimeter may have different 
dimensions, and that rectangles with the same area may also have 
different dimensions. Geoboards and dot paper are recom- 
mended so that students may experience these facts on a 
concrete level. After these lessons have been completed, it may 
be worthwhile to challenge some of the students to consider 
them on an abstract level. For example, if the perimeter of a 
rectangle is 20 units, the sum of the length and the width is 10 
units, and the two addends are, therefore, 1 and 9, 2 and 8, 3 and 
7, 4 and 6, or 5 and 5. Similarly, if the area of a rectangle is 24 
square units, the dimensions are two factors with a product of 
24, namely, 1 and 24, 2 and 12, 3 and 8, or 4 and 6. Logical 
thinking such as this is useful in solving many problems on an 
abstract level. 

Results of the exercises on page 146 should be examined 
carefully to determine whether any topics require reteaching 
and/or additional work. The results of exercises on page 147 
should also receive close scrutiny to determine specific needs of 
individual students before they begin Unit 8 (multiplying 
decimals). 


Materials 


metre sticks, centimetre ruler and a red pencil for each student; 
objects for which the lengths are to be measured 

objects described in Ex. 12-16 and 18 on page 129 (domino, 
button, roll of tape, pencil sharpener, Canadian coins, round 
face of a watch) or other similar objects; ruler marked in 
centimetres and in millimetres for each student; metre sticks 
marked in centimetres and in millimetres 

5 rectangular sheets of paper for each student; irregular 
two-dimensional shapes having from three to six sides 

objects described in Ex. 9- 11 on page 133 (Canadian flag, shoe, 
telephone dial) 

copies of page T 397 for each student; a straight edge for each 
student; newspapers containing pictures; cards for finding 
area; geoboards and rubber bands, or copies of page T 396 

three-dimensional shapes similar to those illustrated on pages 
142 and 143 (optional) 

tacks, string, objects that suggest circles, large sheets of paper 
for preparing charts 


Vocabulary 

metre, m radius 
centimetre, cm diameter 
millimetre, mm perimeter 
nearest centimetre square 
nearest tenth of a centimetre rectangle 


nearest hundredth of a metre area 
square centimetre, cm? length, width 
square metre, m?” circumference 
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Pages 126-127 
LESSON OUTCOME 


Measure length in centimetres and in 
metres; identify the centimetre as 
one-hundredth of a metre; express 
metres as centimetres and centimetres 
as metres 


7 MEASUREMENT 
Measuring with Metres or Centimetres 


There are 100 cm 
in one metre. 


A centimetre is 
one-hundredth of a metre. 


Materials 100 101 102 
metre sticks, centimetre ruler, and a 
red pencil for each student; objects for 0.01 0.02 0.03 0.04 0.05 0.06 0.97 0.98 0.99 1.00 1.01 1.02 1.03 
which the lengths are to be measured | 

0.01 m 1.00 m 
peau | eee 1com=0.01m 1m=100cm 
metre, m, centimetre, cm, nearest 
centimetre, nearest hundredth of a 


metre 





am : ‘The fishing lure 
Prerequisite Skills 
Write decimals to express hundredths 


‘js 6 cm tong. 


242 243 244 245 
Checking Prerequisite Skills 
Write each as a decimal. 


1. 34 hundredths 0.344 
2. 50 hundredths 0.50 
3. 1 and 17 hundredths |.|7 
4. 2 and 8 hundredths 2.08 


§ 244m=2m and 044m, 
= a a4 200 ¢ cm and 44 cm é 


“9-44 m = 244 cm 


The fishing rod is 2.44 m or 244 cmlong. 


euler ard hundredth of ee 
(6c cm=6 hundredths of a metre 3 


“6cm=0.06m 


The fishing lure is 6 cm or 0.06 m long. 


126 





LESSON ACTIVITY 


do not.) Ask whether there is a relationship between the 
length of a metre and the length of a centimetre. Show 
students the centimetre markings on a metre stick. If the 
metre stick is unmarked, have them place centimetre rulers 
end to end to recall that 1 m is equal to 100 cm. Write the 
sentence 1 m = 100 cm on the chalkboard. Then write 
lcm = m and have students suggest a number that 
will make a true statement. Ask the students to find an 
object that measures about | cm, for example, the width of 
a thumbtack. 


Before Using the Pages 


© Reacquaint students with the metre and the centimetre as units 
of length. Display a metre stick. Ask students to identify it 
and describe its use. Have them use metre sticks to measure 
(to the nearest metre) the length of a display board and the 
distance from the floor to the top of the display board. Have 
them find a length that is about 1 m, for example, the 
distance from a doorknob to the floor. Then discuss why 
the metre is unsuitable for measuring such lengths as the 
width of a chalkboard brush, the length of an eraser, the 
length of a pencil, or the height of a jar of paste. 





Using the Pages 


e Have students read the introductory statements at the top of 


Lead the students to suggest the centimetre as a more 
appropriate unit of length and have them observe the 
centimetre markings on their own centimetre rulers. Have 


them state the length of their rulers and use the rulers to’ 


measure objects such as those named above. Explain that 
the ruler must be aligned carefully with the object being 
measured. (Some rulers have a mark for 0 cm while others 
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page 126. Point out the use of a decimal to state the 
relationship 1 cm = 0.01 m. Ask how the scale shows 
lengths of 2 cm, 5 cm, 97 cm, and 102 cm in metres. Then 
ask how the scale shows such lengths as 0.04 m, 0.99 m, 
1.00 m, and 1.03 m in centimetres. Emphasize that the 
scale shows two names for each mark and each names the 
same length. 


Working Together 


The top edge of this measuring tape is marked 
in centimetres. The bottom edge is marked in metres. 


1. For point A, read the tape 
to the nearest centimetre. 4.19 





2. For point B, read the tape to 
the nearest hundredth of a metre. 9 7= 


RELATED ACTIVITIES 


e Have students measure and record 
the lengths of objects from both the 
school and the home environment. As 
they become proficient in measuring, 
have them estimate lengths before they 
measure them and compare their esti- 
mates with the actual lengths. The 





T al T 
238 239 240 241 242 243 2 eiSee 14 
2.38 2.39 2.40 2.41 2.42 2.43 
| | | | 1 | 





76 77 


O72 70:73: 0740.75" 0176 0:77 


results may be shown in a chart as 
follows. For lengths that are measured 
and recorded in one unit, ask students 





B 


3. For point A, read the tape to the 
nearest hundredth of a metre. 9 WQ 


Complete. 


eye) 





4. For point B, read the tape unit. 
to the nearest centimetre. 75 


Measure the length and complete. 


to express the same length in the other 













0.33 | 








0.79 |.a5 
Exercises 


Complete. Write each sentence. 








in centimetres to metres. 








. The pane of glass was The 


Measure to the nearest centimetre or to the nearest 
hundredth of a metre. Write your measurement in red. 


Then use black and write the measurement in the other unit. 


Answers will vary. 


6. cm m 
the chalkboard ? ? 


Answers will vary 


Change measurements 
in metres to centimetres and measurements 


The wallpaper in the roll 


: was 400 cm long and 
. The wallpaper in the roll Benoa wide 


was 9m long and 0.53 m wide. 


pane of glass was 
240 cm long and 120 cm wide.2.40 m jong and 
1.20 m wide 


height of 

fe ee [pm 
width of 

door 

Peale ale 
bed 






e Ask students to help one another 
measure their heights. Record the 
measurements in centimetres and in 
metres on a large chart. Have students 
order the numbers from least to 
greatest and then group them into 





the length of your classroom 


categories such as 1.30 m - 1.34 m, 





the width of this book 


eS 5 mele sO males Ont o4enine 





the height of your desk 


and so on. Have them prepare bar 





how high you can reach 


graphs to display the information. 
Discuss the results shown in the 





the distance from the door to the teacher’s desk 














Ask students to study the second illustration on page 126 
to note that a scale measuring up to 247 cm is suggested. 
Have them give the length of the fishing lure in 
centimetres, suggest a name for the same length in metres, 
and check their answer with the solution shown at the 
bottom of the page. Discuss the length of the fishing rod in 
a similar manner. (Note that the white portion of the handle 
of the fishing rod is aligned with the end of the scale.) 


Working Together: For Ex. 1-4, discuss the meaning of the 
terms nearest centimetre and nearest hundredth of a metre. 
Emphasize that the scales show two ways of naming points 
A and B, one as centimetres and one as hundredths of a 
metre. Have students suggest how a length named in 
centimetres can be renamed in metres and vice versa. This 
will help them in completing Ex. 5. Use other similar 
exercises as required. For Ex. 6, have some students 
measure and record the length in metres and then write the 
length in centimetres. Have other students use the reverse 
procedure and compare the results. 


graphs. This activity may be extended 
to include the heights of all the 
students in Grade 5 at your school. 


Exercises: For Ex. 1-3, some students may need to write 
statements similar to those shown in the ‘‘thought clouds”’ 
at the bottom of page 126. Note that for Ex. 6-10, the 
lengths are measured and recorded using the more 
appropriate unit (metres or centimetres) and are then 
expressed in terms of the other unit. 


Assessment 


Measure to the nearest centimetre. 
Tha, SE oa ete er Set MN LSA 


Goof boriunoper slau rollaer etyfs Hoc 


Complete. 
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Pages 128-129 


LESSON OUTCOME Measuring with Millimetres 


Measure length in millimetres; identify 
the millimetre as one-tenth of a cen- 
timetre and one-thousandth of a metre; 
identify a diameter and a radius of a 
circle 


Materials 

objects described in Ex. 12-16, 18, or 
other similar objects; a ruler marked in 
centimetres and in millimetres for each 
student; metre sticks marked in cen- 
timetres and in millimetres 


Vocabulary 
millimetre, mm, radius, diameter 


How thick is Mindy’s fishing line? 


Millimetres are used for measuring 
small things or for measuring 
more exactly than with centimetres. 


ie 1 2 3 
Perera Ven IVOTTNITEOTTEOTN 


) 


Mindy’s fishing line is 





about 1mm (millimetre) thick. 


128 


LESSON ACTIVITY 


Before Using the Pages 


e Ask students to indicate whether the centimetre or the metre is 


A millimetre is 
one-tenth of a centimetre. 


1mm=0.1 cm 


There are 10mm 
in a centimetre. 


1cm=10mm 


© There are 10mm in a centimetre 

* and 100 cm in a metre. So, there > 
» are 100 10mm, or 1000 mm, in a * 
“metre. A millimetre is 0.001m. 9 = 





the relationships: 10mm = 1cm, 20 mm = 2cm, 
30 mm = 3 cm, and so on, for multiples of 10 mm. Write 
the following sentences on the board and have students 
suggest numbers that will make true statements. 


; c I @iie) = isan 
the more appropriate unit for measuring the lengths of 
various objects, for example, the height of a door, the SOOM a 
width of a driveway, the length of a shoe. Then name 
such lengths as the thickness of a dime, the width : 
(diameter) of a nail, and the thickness of a piece of string. Using the Pages 
Students will likely suggest that neither unit is appropriate e Begin with a brief discussion of the photograph on page 128. 


for these examples and that a smaller unit is required. They 
may be able to suggest the millimetre as a smaller unit. 
Have them observe the millimetre markings on their own 
rulers and use the millimetre scale to measure such lengths 
as the width of a pencil, the thickness of an eraser, or the 
length of their smallest finger. They may be able to find an 
object about 1 mm in thickness, for example, a dime or a 
paper clip. Ask what the relationship between the length of 
a millimetre and the length of a centimetre is. Have the 
students compare the two scales on their rulers to note 
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Some students may have had similar experiences with 
tangled fishing line on a fishing trip. Ask students to read 
the statements above and below the photograph. Have them 
note that the thickness of the fishing line is about 1 mm. 
Point out the use of a decimal in the sentence 
1 mm = 0.1 cm. Ask the students to determine the number 
of millimetres in one metre, since there are 10 mmin 1 cm. 
Have them explain how they arrived at their answer. Show 
the students the centimetre and millimetre scales on a metre 
stick to verify the statement 1000 mm = 1 m. Write the 


Se 


Working Together 


Measure to the nearest millimetre. 


1. ———— iH4mm 2, clus 


PS 


Exercises 


Measure to the nearest millimetre. 


A radius of a circle is a line segment with 
one end point at the center of the circle 
and the other end point on the circle. 


A diameter of a circle is a line segment having both 
end points on the circle and containing the center. 


Measure, to the nearest millimetre, the diameter of 


3. the sharpened end of your pencil 
Answers will vary 


diameter 





RELATED ACTIVITIES 


e Have students help to prepare a large 
chart summarizing the units of length 
in this and the previous lesson. Display 
the chart for several days to reinforce 
the spelling of the words, the symbols, 
and the relationships among the units. 
If the length or the width of the chart is 
greater than 1 m, ask students to trace 
a metre stick onto it and show the 
different scales. 


metre, m 
1m = 100 cm 
1 m = 1000 mm 


centimetre, cm 


1 cm = 0.01 m 
lcm = 10 mm 
millimetre, mm 


ini Osal ecm 
1 mm = 0.001 m 





e Have students measure the thickness 
of their mathematics text in mil- , 
limetres. Then have them find, without ~ 
measuring, the height of a stack of 15 
of the books, for example. Ask the ‘ 
students to suggest similar activities 
using centimetres and metres. 


Answers will vary 


11. the circle shown above. 22 mm 


13. a button. Answers will-vary 
15. each hole in a pencil sharpener. 


Answers will vary. ; 
Measure, to the nearest millimette, the radius of 


17. the circle shown above. |G mm 


|G. penny -|Amm 
Fae -Q) mm 
dime -\|/7mm 
quarter - 24 mm 


following sentences on the board and have students 
complete them. 
1m= ____ mm 


lenin? see Se 


Working Together: Remind the students to align their rulers 
carefully with the line segments in Ex. | and 2 and with the 
lead portion of their sharpened pencil for Ex. 3. 


Exercises: For Ex. 1-10, line segments are given to indicate the 
length to be measured for each object. Ensure that the 
students align their rulers with the line segments, not with 
the objects. 

Before the students begin Ex. 11-18, discuss the terms 
diameter and radius. Draw circles on the board and mark 
the centre of each with a dot. Have students use a straight 
edge to draw different radii and diameters for each circle. 

Provide the students with the objects described in Ex. 
12-16 and 18 or use other similar objects. Caution them to 
take care in reading the scale, because millimetre markings 
are very small. 


12. the dots on a domino. 


14. a roll of tape. Answers wil) vary. 
16. each kind of Canadian coin. 


18. the face of a round watch. 
Answers will vary. 





Calculate 


the length of the length of a 
one paper clip | chain of 350 paper 
clips 


the width of the 
one ceiling tile 
the height of the height of the 














129 





Assessment 

Measure to the nearest millimetre. 

Le) Sa OE ONE ee Sian 

Dag ge ee ee ee ee SORT TN 
3. SE ESF rahi 

4 cee A, SEO. D778 Farr) 


Measure to the nearest millimetre, 
5. the diameter of the circle. Q6 mm 


6. the radius of the circle. |3 mm 
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Pages 130-131 


LESSON OUTCOME Metres, Centimetres, and Millimetres 
Express lengths given in one unit in Greg needs a new spoke for his bicycle. 
terms of another unit using decimals, 

i and mil- 1.25m=\lm+025m 
for metres, centimetres, = lt OAs 
limetres =i 


esi en 
- : Ea. A67/mm=200mm+ 67mm 
Materials _ 3 | =20cm+ 67cm 
, ; . ee ey =a6, / 

metre sticks marked in centimetres and am 
: ee : . 6mM=600 cm 
in millimetres; a ruler marked in 

2 Es ~4Uem= 40mm 
centimetres and millimetres and a red 


1, A enudent . 63 cem= 63mm 
pencil for eacn studen —375m=3m+075m 


oe Pp | = 3000 mm + 750 mm 
Prerequisite Skills : - 2 = 3750 mm 
Write decimals to express tenths, — . 305 ‘enr= 3.05 m 


hundredths, and thousandths _ J . 2364 mm= 2.364 m 
: oe . 58cm=058m 


Checking Prerequisite Skills 
Write each as a decimal. 


E @ & ete 


He measured one spoke to be 31cm long. 
1. 65 hundredths 0.65 How many millimetres is 31 cm? How many metres is 31 cm? 


2. 6 and 5 tenths 6.5 1cm= 10mm 1cm=0.01 m 


3. 5 hundredths 0.05 31 cm = 310 mm 31 cm =0.31 m 
4. 6 thousandths 0.006 Each spoke is 310 mm long. Each spoke is 0.31 m long. 
5. 30 hundredths 0.30 

6. 27 and 15 hundredths 27.15 
fl 
8 


ip) 05 thousandths-2B).45 Use this chart for the Give each length in centimetres. 

. 3 and 14 thousandths 3.0/4 exercicesmmncedcd Ee een ee 
1cm=10mm 1mm =0.1 cm 3.84 m = 300 cm + 84 cm 
tm =100cm  1cm =0.01m 3.84 m = 384 cm 
1m =1000mm 1mm=0.001 m 1.1.25m 2. 267mm 3. 6m 


Working Together 








Give each length in millimetres. Give each length in metres. 


4. 4cm 5. 63cm 6. 3.75 m 7. 305cm 8. 2364mm_ 9. 58cm 
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LESSON ACTIVITY e Instruct the students to draw a line segment having a length of 
12 cm. Ask them to express this length as part of a metre. 
Before Using the Pages Have them express the length in millimetres and measure to 


confirm the result. Use other similar examples. Then ask 
students to suggest how a length named in metres can be 
expressed as centimetres and as millimetres without 
measuring. 


e Have students recall the three relationships: 1 m = 100 cm, 
1 m = 1000 mm, and 1cm = 10mm. Write the sen- 
tences on the board and then review the same relationships 
using decimals: 1 mm = 0.001 m, 1 cm = 0.01 m, and Doan 
1 mm = 0.1 cm. Draw a line segment 42 cm long on the 2yi 2 ane 
board. Ask students to measure -the line segment in 120 mm 
centimetres. Write the measurement beside the segment. 

Have them express this length in millimetres and measure Using the Pages 
to confirm the result. Emphasize that these are two ways of 


‘ @ Discuss the situation presented in the photograph. In order to 
naming the same length. 


purchase a new spoke, Greg must find the length of spoke 


YY + ee that is needed. Have the students note that the length was 
42 cm ; i : t 

measured in centimetres. Since 1 cm is the same as 10 mm, 

Use a similar procedure for other line segments. Then have develop that 31 cm must be the same as 310 mm. The 

students suggest how a length measured in one of the units students may verify this on a metre stick marked in 

can be expressed in terms of the other unit, without centimetres and millimetres. Similarly, since 1 cm is 

measuring. one-hundredth of a metre, develop that 31 cm is thirty-one 
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Exercises 


Study these 


multiplications. 





Then complete 
each of these. 


RELATED ACTIVITIES 


e Emphasize that although lengths 
may be expressed in different units, 
there is probably a preferred unit in 


Give each length in centimetres. 
cm 7.0 cm 
72, ssvAOligia eh, 218} 
5. 48 mm 6. 0.5m 
4S@cm 50 cm 
Give each length in millimetres. 


170 mm 4500 mm. |%3.mm 
Fe A Faohan 8. 4.5m 9. 18.3 cm 


NOMZSS Cryin OAc nl 20) Oxein 
AS30 mm 92 000 mm ©7 mm 
Give each length in metres. 


13, 4674 nin’ ™ 14. 1800 em 18.00 m 


17. 183 cm 1.83 m 18. 7 mm 0.007 m 


which to measure a length. Have 


930 cm a 1 
3m : : 


Guam 
gman sds 


2 tens 


se students 


the preferred unit 
(metres or centimetres) for measuring 


undreds such lengths as the height of a room, 
4 tens the depth of a shoe box, the depth of a 


24 % 


+housands 


swimming pool, the width of a diving 


tens board, and the distance from the 


8 hundreds 


classroom to the school office. (This 





Write tens tens _ 


Choose a unit and measure. 5 


? 
the measurement in red. Then use Peace tctieande 


black and write the measurement 


? : : 
thousands last distance may be measured using a 
15. 14cm0)4m 16. 670mm0.670m | For multiplying, in general, 


trundle wheel.) The examples given in 


4. tens 5. hundreds 6. tens Ex. 19-26 should be discussed from 
huncreds the point of view of a preferred unit of 
A eoueands measurement. 


in each of the other units. 


Answers will vary. 


mm 





19. | the width 
of your desk 


=e 


? 





20. | your height 





21. | a giant step 





22. | the length of 
a hair from 
| your head 





the width of 


your classroom 








the length of 


Find the product of each 
without using paper or pencil. 


7. 40 
a0 
|¢00 

10. 700 

_30 

2\ 000 


. 400 


20 


3000 
11. 20 72. 900 


50 10 


1000 g000 


How many times will the digit 0 
appear in each product? 


13. 300 
_50 
(15000) 3 


(49 000) 3 


70 15. 50 
700 60 


How many digits will 


(3000) 3 





e Have students measure the diameter 
and the radius of a 33 rpm record, a 
45 rpm record, and, if possible, a 
78 rpm record. Ask them to measure, 
also, the diameter of the hole in the 
center of a 33 rpm record and a 45 rpm 
record. 

e Discuss the meaning of the prefix 
““cent’’ in centimetre and ‘‘milli’’ in 
millimetre to help students relate each 
unit to the metre. 


the nail on your 


little finger 16. 91 
the distance Us) 
from your desk (7189) 4 
to the door 18. 476 


the width of 92 


one of your (43 742) 5 
front teeth 























there be in each product? 











hundredths of a metre, or 0.31 m. Summarize by saying it 
is often necessary to express a measurement given in one 
unit of length in terms of another unit of length. 


Working Together: At this time, the procedure for expressing a 


measurement in terms of more than one unit of length does 
not involve applying rules for multiplication or division by 
10, 100, or 1000. Emphasis is on understanding the 
relationships and using a series of steps to convert from one 
unit of length to another. These are shown in the example 
above Ex. 1-3. The chart to the left of the example 
summarizes the relationships between pairs of units. Help 
students relate each exercise to a sentence in the chart, to 
develop the steps. 


Exercises: Have students refer to the chart on page 130 and to 


marked metre sticks as needed for assistance. Some 
students may be able to write answers without having to 
write the intermediate steps. Note that two colors are 
required for writing answers to Ex. 19-26. 





Keeping Sharp: These exercises help students to develop an 


efficient approach to multiplication when factors are a 
multiple of ten from 10 to 90 or a multiple of one hundred 
from 100 to 900. The product can be seen as an extension 
of a basic multiplication fact, and the number of zeros in 
the product is determined by the number of zeros in the 
factors. This is summarized in Ex. 4-6 after the concepts 
are explored in Ex. 1-3. The concept is then applied in Ex. 
16-18 in finding the number of digits in a product before 
multiplication is performed. This is a helpful device for 
estimating products. Ask students to check their answers 
for Ex. 16-18 by multiplying. 


Assessment 
Complete. 








Page 132 
LESSON OUTCOME 


Use addition to find the perimeter of a 
shape the sides of which are measured 
in millimetres or in centimetres 


Materials 

a ruler marked in millimetres and in 
centimetres and five rectangular sheets 
of paper for each student, irregular 
two-dimensional shapes having from 
three to six sides 


Vocabulary 
perimeter, nearest tenth of a centimetre 


Prerequisite Skills 

Add decimal tenths; measure line 
segments in centimetres and in mil- 
limetres 


Checking Prerequisite Skills 
Add. 


Peo ale 2-09. OS 
2. 6.8 + 6.8 + 4.7 + 4.7 23.0 


Use an unmarked straight edge. 


_ 3. Draw two line segments. 


Answers wil] vary for Ex. 3-5. 


' Use a millimetre ruler. 


4. Measure the first line segment you 
drew. 


Use a centimetre ruler. 


5. Measure the second line segment 
you drew, to the nearest centime- 
tre: 


LESSON ACTIVITY 


Before Using the Page 





Finding the Perimeter 


The sides of the shape are Add to find the distance 
52mm, 39mm, and 45 mm long. around the shape. 


In In 
millimetres: centimetres: 


52 

39 
ate) 
136 


The distance around a shape 
is its perimeter. 





The sides of the shape are The perimeter of the shape 
5.2cm, 3.9cm, and 4.5 cm long. is 136 mm or 13.6 cm. 


Exercises 


Measure each side in millimetres. Measure each side in centimetres. 
Then add to find the perimeter. Then add to find the perimeter. 


1.37 mm 2.117 mm 4.135 cm Measure to the * 
| nearest tenth = & 
'. of a centimetre. .¢ 





Fold a sheet of paper. Then find 
the perimeter of the shaded part. Answers wil! vary. 


in centimetres, the length is read to the nearest tenth of a 
centimetre (4.5 cm). Emphasize that each length must be 
expressed in the same unit before addition is performed. 


@ Provide each student with an irregular shape having from three Exercises: Draw attention to the unit of length specified for Ex. 


to six sides. Direct them to find the distance around the 
shape. Discuss the procedures they use to do this. Ask if 
anyone recalls the mathematical term that means ‘‘the 
distance around’’. 


Using the Page 


e Draw the students’ attention to the spelling of the word 


perimeter, noting the ‘‘er’’ ending. Explain that the prefix 
‘‘peri’’ means ‘‘around’’ and ‘‘meter’’ means ‘‘measure’’. 
Have a student identify the blue shape. Ask what must be 
found before the perimeter of the triangle can be 
determined. Have the students note the scales shown on the 
three rulers in the illustration. (One is marked in 
centimetres.) Discuss how addition is used to find the 
perimeter, and pay particular attention to the units of length 
for the two sums shown. Point out that for the ruler marked 
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1-3 and Ex. 4 and 5. The choice of unit is left to each 
student for Ex. 6-10. Give each student five rectangular 
sheets of paper for Ex. 6-10. You may wish to demonstrate 
the folding technique for some of these. 


Assessment 


For each shape, measure each side and find the perimeter. 


1. Measure in millimetres. 2. Measure in centimetres. 
44 mm Naseer 11.9 cm 





1G mm 





Practice 





Each length is given in one unit. Complete the 
chart to show the length in each of the units. 


1 ey mm, [456m 


Measure each line segment in one unit. Complete 
the chart to show the length in each of the units. 


4. 














5. 








Complete the chart to show perimeter in each unit. 





8.73M 








335023.50 
3fo} d3lo 




















ee 72 cm 


= : 

Qe 4 
oo Use a ruler to measure 
Oe 


» each side of this shape. : 
lS Srenm 





Choose a unit and measure. Write your 
measurement in red. Then use black and write rrasiart 
the measurement in each of the other units. / When you use _ 


Answers will vary ecnnmetes. 


measure to 





mm j}cm 








9. | the length of a Canadian flag ? | ? | one decimal place. 4 


10. | the greatest width of your shoe Eat Baer a 
: When you use metres, 
"measure to two 
: decimal places. 





11. | the diameter of a telephone dial 




















12. | the perimeter of your classroom 








LESSON ACTIVITY 


Using the Page 


e Review the instructions for each group of exercises with the 
students to ensure that they understand what is required. 
Pay particular attention to the statements shown in the 
‘thought clouds’’ for Ex. 8-12. It may be necessary to 
review the meaning of ‘‘diameter’’ in Ex. 11. 
Have the students work in small groups for Ex. 9, 11, 
and 12. One group can begin with these exercises and then 
continue with the rest of the page, while another group 
takes its place for Ex. 9, 11, and 12. 


Page 133 
OBJECTIVE 


Demonstrate competence in measuring 
length (in metres, centimetres, and 
millimetres), in finding the perimeter 
of a shape, and in expressing meas- 
urements given in one unit of length in 
terms of another unit of length 


Materials 

metre sticks marked in centimetres and 
millimetres; a ruler marked in centime- 
tres and millimetres and a red pencil 
for each student; objects described in 
Ex. 9-11 


RELATED ACTIVITIES 


e Have students tape large sheets of 
paper together to form a region wider 
and longer than their own width and 
height. Have them work in pairs to 
trace one another’s outline on the 


paper. Have them use string to match : 
the outline drawn and find their own ; 
perimeter. Ask them to express their ; 
perimeter in metres, in centimetres, ' 
and in millimetres. The outlines may ” 
be retained for the activity described in | 


Related Activities on page T 149. 


e Have students use pieces of string to & 
find the perimeter of objects with - 


curved edges, such as a wastebasket 
and the face of a dial clock. 


T7145 


3 3 


rrm- 


ish : 
ggyrmsivernri.y 


= 
a 


ae 


Pages 134-135 
LESSON OUTCOME 


Finding the Perimeter of a Square or a Rectangle 





Use multiplication to find the perime- 
ter of a square; use multiplication and 
addition to find the perimeter of a 
rectangle; solve related word problems 


Materials 
ruler marked in centimetres and mil- 
limetres for each student 





Vocabulary 
square, rectangle 








The city park covers a square 
block. Each side is 118m long. 
How far is it around the park? 


To find the perimeter, 








add or multiply. 
118 118 

118 4 

118 472 

118 

472 








2 























The perimeter of the 
oy pan is 472 m. 











Prerequisite Skills 

Multiply whole numbers; identify 
shapes that are square and shapes that 
are rectangular 


Checking Prerequisite Skills 
Multiply. 


The skating rink has the shape of a 
rectangle. What Is its perimeter? = 


Add 
75 + 40 + 75 + 40 = 230 
The perimeter of the rink is 230m. 


Working Together 


“ There are two ‘aides Si 15 m weenie = 
a and two sides of 401 m each. 


or multiply, then add. 
(2 x 75) + (2 x 40) = 230 


1. 4 x 175 700 
Soe x r396 "7 Fat 


, Which of these shapes is a ‘O 


LINE 


Complete. 


2.2 x 37 74 


4.4 x 58 asa 





<=— 7/cm— 


Perimeter is 


Measure and complete. 


2 3. 


lo mm 
a3 mm——> 


Perimeter is Perimeter is 

















BY 


LESSON ACTIVITY 


Before Using the Pages 


© Review that all four sides of a square have the same length and 


opposite sides of a rectangle have the same length. Also, 
have the students recall that both a square and a rectangle 
have four right angles. Have students point out shapes in 
the classroom that suggest squares and rectangles, for 
example, ceiling tiles, floor tiles, windows, bricks, and 
desk tops. Have them identify sides of equal length. 


_ Using the Pages 


e Direct the students’ attention to the illustration at the top of 


page 134. Have them identify the square shape and the 
rectangular shape. Ask a student to read the statements to 
introduce the situation. Have students explain the two 
methods shown for finding the perimeter of the city park. 
For the skating rink, ask students to point to the two sides 
that represent lengths of 40 m and the two that represent 
lengths of 75 m. Discuss the two procedures for finding the 


 F4 AL 


cere 
x 7cm, or cm. 4x mm, or mm. x mm, or mm. 
ae ou Ey ais a 
7 Complete. Measure and complete. 
4. 5. 
{Q mm 
87m 56 mm 
Which of these shapes is a rectangle? Zo 0 
Perimeter is 2385 Perimeter is a) SA 
A(== x 87m) (2 m) a(x maim)! (Ges mm) 
or m. or mm. 
G4Y ISG 


perimeter of the skating rink. Have students perform the 
multiplication and addition steps aloud. Point out that 
multiplication is useful in finding the perimeter of a 
rectangular or a square shape. 


Working Together: For each of Ex. 1-5, have students name 


the shape and explain why multiplication can be used in 
finding the perimeter. Have them show their work for the 
addition and multiplication steps. 


Exercises: You may wish to have the students draw diagrams to 


represent the shapes for Ex. 7-12. For Ex. 10, the students 
need to know that the picture in a 16 mm slide is a square 
with each side 16 mm long. For Ex. 12, the students must 
find the path traced out when a batter completes a home run 
and the distance between successive bases. 


Keeping Sharp: These exercises reinforce and extend the work 


of multiplication from the Keeping Sharp feature on page 
131. 









Exercises 


Find the perimeter for each square or rectangle. 


ae 2 














ay cm 
\\00 m eee 


10 cm 




















275m hee 
Use a ruler - 
3. ASV GOernen to measure 5. 
_ # athe sides of tg 
Qi, these shapes. 4 153 mm 
—_ 

6...) 74.m 587 m | 

32am 37 mm 











What is the perimeter 




















7. of a rectangle that is 8. of a square with 
18cm long and 7cm wide? 90 cm each side 3m long? !2 ™ 
9. of a rectangle that is *10. of the picture in a slide 


19mm wide and 23mm long?34 ™™ made from 16mm film?e4 mm 


Solve. 





11. A yard in the shape of a . In baseball, how far 


rectangle has one side 15m must a batter travel 
long and another side 18m long. around the bases after 
How many metres of fencing are hitting a home run? About |!0 m 


needed for the four sides? 66 m 





Tell how. many digits there will be 
in each product. Then multiply. 


ale 25S) 2 2. 306 
all SZ 
903 qTaZ 
Multiply. 
Gana, 
by 






7. 286 
Bek 


we 










Assessment 


Find the perimeter of each square or rectangle. 
1: 2. 


25 mm 


60mm 1 70!'mm 120 m 480m 


3. 4. 
its oe 


168 cm @©7Qa cm 175m SAO Mm 


Solve. 


5. What is the perimeter of a rectangle that is 16 cm wide and 
34 cm long? }00 cm 


6. What is the perimeter of a square with each side 5 ny qone? 
m 


RELATED ACTIVITIES 


e Have each student use a straight 
edge to draw four rectangular shapes 
on a sheet of paper. Ask students to 
exchange papers and find the perimeter 
of each shape by first measuring the 
lengths of appropriate sides. 

e Have students find the perimeter of 
such objects as their mathematics text 
books, rectangular attribute pieces, 
and centimetre rulers. 

e Provide students with copies of 
pages T 382-1385. Have them meas- 
ure the sides and find the perimeter of 
each of the polygons. You may wish to 
have them measure the diameter of 
each of the circles on page T 383. 
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Pages 136-137 
LESSON OUTCOME 


Find area in square centimetres by 
counting whole units and half units 


Materials 

copies of page T397 and a straight 
edge for each student; newspapers 
containing pictures; cards for finding 
area (Ex. 10); geoboards and rubber 
bands, or copies of page T 396 


Vocabulary 
area, square centimetre, cm? 


LESSON ACTIVITY 


Before Using the Pages 


Counting to Find the Area 


The side of each square is 1 cm long. 
The area of each square is 1 cm?. 


Two halves of 


a square centimetre 


equal 1 cm?. 


One-half of 2 cm? 
equals 1 cm?. 


One-half of 4 cm? 
equals 2 cm2. 


The area of this 
shape is 8cm?. 


Exercises 


Find the area of each letter in square centimetres. 
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7. What is the are 





a 


of the word HOCKEY? 


T 


8. Use centimetre graph paper. 
Print a word with block letters. _ 


Find the area of the letters. 
Answers will vary. 














Using the Pages 


e Ask a student to read the title of the lesson on page 136. Draw 


© Give each student a copy of page T 397. Instruct them to cut 


out shapes having boundaries that follow the grid lines. 
Have them paste the shapes on a sheet of paper and, beside 
each shape, write the number of squares (square centime- 
tres) for that shape. If you wish, have them color inside 
each shape to reinforce the concept of a region, as opposed 
to the perimeter or boundary of a shape. 


9 squares 





T4AQ 


attention to the word area. Ask what was counted to find 
the area of each shape cut out in the preliminary activity. 
Have the students notice that the squares are the same size 
(1 cm by 1 cm) as those in the grid on page 136. 
Emphasize that each square of those dimensions has an area 
of one square centimetre, which is written 1 cm?. 

Point out that most shapes do not follow grid lines. Draw 
attention briefly to the letters that spell the word ‘‘hockey’’ 
at the bottom of pages 136 and 137. Some of the shapes in 
those letters are suggested in the examples at the top of 
page 136. Discuss each of the examples in turn and ask 
students to demonstrate them. For instance, have them cut a 
rectangle having an area of 4 cm? (4 cm by 1 cm) from the 
graph paper used earlier and cut along a diagonal to obtain 
two halves, each 2 cm? in area but triangular in shape. One 
of the halves can then be cut as shown and the two parts 
placed together to reveal two squares. 

Ask students why 8 cm? is the area of the last shape. 


Make any four-sided shape 
on a geoboard, dot paper, 
or graph paper. 


Tell how you could find 
the number of square units 


insie ‘he Sh2?° DRORLEM 
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6 cma \U cm2 


9. Cut a picture from a newspaper. 10. Place centimetre graph 
Place the picture on centimetre paper on a card. Find 
graph paper. Find its area. the area of the card. 
Answers will vary Answers will vary. 
137 
Exercises: Some students may need to trace the letters for Ex. Assessment 


1-6 and mark parts of each letter in finding the area. For 
these exercises and for Ex. 8-10, provide the students with 
copies of page T 397. Remind them to use a straight edge to 
draw the block letters for Ex. 8. Have newspapers available 
for Ex. 9 and cards, such as used greeting cards, for Ex. 10. 


Problem Solving: Provide students with geoboards and rubber 
bands and ask them to copy the shape shown. If geoboards 
are not available, use copies of page T 396 or T 397; or let 
students use more than one device to solve the problem. 
They will encounter parts of units in this problem, although 
the total area is a whole number of square units. 





RELATED ACTIVITIES 


e If students carried out the activity 
described in Related Activities on page 
T 145, ask them to now find the area of 
their outline by cutting and pasting 
copies of page T397 to cover the 
region enclosed by their outline. They 
can then count the squares to obtain an 
approximate measure of the area. 

e Have students trace around various 
objects on centimetre graph paper and 
find an approximate measure of the 
area enclosed. 

e Some students may enjoy creating 
shapes on geoboards and finding the 
area of each shape, as indicated in the 
Problem Solving feature. 


Find the area of each shape in square centimetres. 
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Pages 138-139 
LESSON OUTCOME 


Use multiplication to find the area of a 
rectangular shape in square centime- 


tres 


Materials 
copies of page T397 and a straight 
edge for each student 


Prerequisite Skilis 
Write a multiplication sentence for an 
array; multiply whole numbers 


Checking Prerequisite Skills 
Write a multiplication sentence to 
match each array. 


leeeeeee dteceoe 
eeceec4eee eee 
eoeevecee eee 
eoceevecce eee 
Ux 7=ae@ ‘setete 

Multiply. S*XS=I5 

Sere OFLU 64. 125035 420 


5. 43 x 43 13u4q 6. 29 x 50 1450 


Finding the Area of a Rectangle 
The birthday card has the shape of a rectangle. 


For the area of the front of the card, find the 
number of square centimetres inside the rectangle. 


Working Together 
For the small squares in this rectangle, —————__ 


1. how many rows 
are there? |3 


Counting the squares 
shows there are 


108 cm? 


inside the rectangle. 


Multiplying 

is a faster way 
than counting 

to find the area. 
There are 12 rows 
of squares with 

9 in each row. 


129 106 


The area of the 
front of the 
card is 108 cm2?. 

















3. how many are 
there in all? 202 


2. how many are 
in each row? \G 


What is the area of a rectangle having 


4. 16 rows of square centimetres 
with 8 in each row? |Q3 cm2 


138 


LESSON ACTIVITY 


Using the Pages 


e Have a student read the title of the lesson on page 138. 


Emphasize that all the shapes in this lesson are rectangular. 
Ask a student to read the statements above the illustration. 
Greeting cards such as birthday cards come in many 
different sizes, but are usually rectangular in shape. 
Centimetre grid lines have been shown on the face of the 
card. Ask how to find its area. Lead the students to suggest 
that using multiplication is a more efficient approach than 
counting single squares. Ask why multiplication is useful in 
this example, whereas it was not useful in the examples on 
page 136. Summarize that a rectangular shape can show 
rows of squares with the same number of squares in each 
row. 


Working Together: The sequence in Ex. 1-3 shows that it is 


necessary to know the number of rows of squares (square 
units) and the number of squares in each row to find the 


T150 


5. 24 rows of square centimetres 
with 37 in each row? 2383 cm? 





area of a rectangular shape. Then multiplication can be 
used. Ex. 4 and 5 illustrate that the area of a rectangle can 
be found without reference to a diagram, if the appropriate 
information is provided. Note that Ex. 4 and 5 involve the 
standard unit, square centimetres, whereas Ex. 1-3 do not. 


Exercises: Point out that each small square in Ex. 1-3 represents 


1 cm’, whereas the grid lines on the envelope for Ex. 8-10 
form centimetre squares. Note that students can use their 
answers for Ex. 8 and 9 and subtraction to answer Ex. 10. 
Some students may recognize that the shapes for Ex. 3 and 
7 are squares. This suggests the concept that will be 
developed later in Unit 9; namely, that a square is a 
particular kind of rectangle. 

Provide the students with copies of page T 397 on which 
to show their answers for Ex. 11-13. If necessary, review 
how to plot ordered pairs of numbers before assigning these 
exercises. Ex. 13 will challenge some students since the 
rectangle does not match lines of the graph paper. Have 
students share their methods of solution with the rest of the 
class. 





a em 





Exercises 











Each small square represents 1 cm?. 








What is the area of each of these? 
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What is the area of each rectangle? 


4. 7 rows of square centimetres, 5. 26 rows of square centimetres, 
19 in each row |33 cma 4 in each row |OU cma 


6. 65 rows of square centimetres, 7. 48 rows of square centimetres, 
87 in each row 5655 cma 48 in each row 930U cma 


What is the area of 


8. the envelope?||Q cma YQ. its label?|\4, cma 10. the part of the envelope 
not covered by the label? 9a cma 
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Use graph paper with centimetre squares. Draw a horizontal 
number line and a vertical number line starting from 
the same point. Find the area of the rectangle 


11. with corners at 12. with corners at *13. with corners at 
(CM, (Gaby, (ORO) Gi77.0)) (ALON). (CE TAN. 


(9,12), and (2,12). (17,15), and (0,15). (9,15), 


77 cme a55 cm? 


Assessment 


Each small square represents 1 cm’. What is the area? 
1 103 cma 





What is the area of each rectangle? 
2. 8 rows of square centimetres, 37 in each row 246 cm 
3. 42 rows of square centimetres, 35 in each row 1470 cm2 


and (0,3). 
75 cma 








RELATED ACTIVITIES 


e Provide students with several used 
greeting cards of various sizes. Have 
them trace a card on centimetre graph 
paper and find the area. 

e Ask students to create exercises 
similar to Ex. 11-13 for other students 
to complete. 
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Pages 140-141 
LESSON OUTCOME 


Use multiplication to find the area of a 
rectangular shape in square centime- 
tres and in square metres; solve related 


“Finding the Area ofa Rectangle~ howe | 
by Using Its Length and Width 
Ah 


What; is the area of the storeroom floor? 


The number of units along 


word problems 


Materials 
centimetre ruler for each student, 
metre sticks 


Vocabulary 
length, width, square metre, m? 


There are 3 rows 
of square units 


with 8 in each row. 


3x8=24 


this side of the rectangle 


rows of square units there 
are in the rectangle. 





The number of units along this side 
of the rectangle (its length) shows 
how many square units there are 

in each row. 











For the storeroom, each 


square is a square metre. 





The area of the storeroom floor is 24 m? (square metres). 


rae 
¥T } 


2 +/ 
m A 


Working Together 


If you were to use 

the centimetre marks 
along the sides to draw 
squares on this picture, 


1. how many rews_of 


squares would 


be = 


in your picture 25 


. how many squares 
would be>in-each-row 2a, 


. how many square centimetres 


would be in your picture?U5 


. What is the area of 
the rectangle?U5 cma 


140 


LESSON ACTIVITY 


Before Using the Pages 


e Have the students recall that certain units of length are more 
appropriate than others for measuring long distances. For 
example, metres are more appropriate than centimetres or 
millimetres for measuring the width of the classroom. Then 
show that square centimetres are appropriate for expressing 
the area of a greeting card, for example, but not for the area 
of the floor or the chalkboard. Ask what size square would 
be an appropriate unit for the area of the floor. Lead the 
students to suggest a square having sides 1 m long. 
Introduce the term square metre and the symbol m’. 
Arrange metre sticks on the floor in the shape of a square to 
enable the students to visualize 1 m?. Use metre sticks to 
mark a rectangular area of, for example, 8 m?. 


Using the Pages 


e Have students identify the diagram at the top of page 140 as 
the plan of a storeroom. Ask them to identify the length and 


T152 


What is the area of a rectangle 


5.12 cm long and 8cm wide 4G cma 
6.-38 m long and 24m wide ?q|\Q ma 





the width of the room. Relate this diagram to the one below 
it showing the grid lines. Emphasize that the grid lines 
represent a metre grid. Ask whether the area of the 
storeroom floor, 24 m’, can be found from the first 
diagram alone. Have students explain how it can be done. 
Draw attention to the symbol m? for square metres in 
24 m’. Point out that usually the word width refers to the 
shorter side of a rectangle and length refers to the longer 
side. Ask what kind of rectangle has the same length and 
width. 


Working Together: Have students identify the marked side 
representing the length of the photograph and the marked 
side representing the width. Ex. 1-4 demonstrate that it is 
not necessary to show the centimetre squares in a rectangle 
in order to find the area. Ex. 5 and 6 show that the area can 
be found when the length and the width of a rectangle are 
known. Have the students draw diagrams to represent the 
rectangles in Ex. 5 and 6 and mark the length and width 
with the given dimensions. Emphasize that these diagrams 


= 


Exercises 


Find the area of each rectangle. 





RELATED ACTIVITIES 


e Have students measure and use 
multiplication to find the area of such 
objects as envelopes, greeting cards, 





th 4 
OUI m2 


sheets of paper, book covers, and 
snapshots. Ask them to measure the 
edges of rectangular regions of the 
school and the schoolyard in metres 





and use multiplication to find the area 




















mUseva 
’ ruler to * 


2: measures | 
ni the sides: 
- of these” 
shapes. , 














of each region. 

e Have students investigate how 
many centimetre squares are needed to 
form a larger square with an area of 
fom: 

e Ask students to draw ‘‘floor plans’’ 
for rooms by following the grid lines 
on centimetre graph paper. Have them 
give the area of each room if each 
square represents | m?. 








Complete. Solve. . 





Length Width Area 


6.| 18cm 9cm 2? 1@2 cma 
Zo -2oum 5m PulsoOime 
3.4K 14m 
9.) 32 cm 
10x) 66m 44m 2A904 m2 
114 50 cm 35 cm ? 1750 cm 
12. 37 cm 37 cm 
13 125m 125m ? 15) 625 ma 











14m 26 ms 




















15:-Mir. Soo plans to paint a wall. 

The wall, in the shape of a 

rectangle, is 3m high and 4m 

wide. How many square metres 

are to be painted ? la 

28 cm ? 8946 cma46. A square picture hanging on 

a wall is 25cm on each side. 

How much of the wall is covered ¢ ame 


51369 cma Charlene fenced in some land in 
: the shape of a rectangle. It 














The four es that you find 


elsewhere on this page are 
the corners of a rectangle. 


was 6m long and 5m wide. How 
much land did she fence? How 30 m2 . 
much fencing did she need? aQm 


*T8. The piece of metal used for 
a pipe was in the shape of a 


LsisiVET? 
BS sewer zi e 5S <—— 


14. Use a ruler to help you find 
the area of this rectangle. 40S cm? 


represent rectangles with the given dimensions and will 
help them to visualize the situation presented. 


Exercises: Note that although both centimetres and metres are 
encountered in these exercises, there is no attempt to relate 
Square metres and square centimetres. Also, with the 
exception of Ex. 18 (starred), the length and the width of 
each rectangle are given in the same unit of measurement. 
Most students will likely measure in centimetres rather than 
in millimetres for Ex. 4, 5, and 14. Either unit is 
acceptable, of course. This may lead some students to 
compare square millimetres and square centimetres. Ob- 
serve the students as they work and question those who 
measure the four sides of a shape. Ask whether or not that 
is always necessary. 





rectangle 2m long and 30cm 
wide. What was its area? ©000 cm? 


141 


zs 
Assessment ot 
Find the area of each rectangle. 
i GO ma 2 USG cma 
an 19 cm 
10m 24 cm 
Complete. 






Pam [atm [TOS 






Solve. 


6. A picture is 50 cm wide ane 75 cm long. What is the area of 


the picture? O cm 
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Page 142 
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LESSON OUTCOME Rectangles Having a Given Perimeter 
; : 1 The students used geoboards. 
Show a rectangular shape having a See > - 
given perimeter ‘ : : 
Show a rectangle 3 b é 
Materials with a perimeter - 
geoboards and rubber bands, or copies of |8 units. . 2 3 


of page T 396; copies of page T 397; 











p44 _ 
r= — Ae a ww 








three-dimensional shapes similar to 
those illustrated in the Problem Solv- Exercises 





ing feature on pages 142 and 143 lee et geobnand tap meana ator : 
(optional) graph paper. Show two rectangles : 
each having a perimeter of onl 
a8 A The-dirffensions possible are iven on page al 
Prerequisite Skills ¥. 8 units. 2: 12 units. T 36 And Ae Se ee 
Find the perimeter and the area of a 3/ 24 units. 4. 6 units. cepts. 2. Di Mk LOS 


rectangular shape 





What is the area of each rectangle 


Skill you iiaee pais penneter 2 ae aye, 
i isit ills ee tne Ccnarr oiven.tor Ex. |—'t on page : . ; 
eeecking meals ~ 5. 8 units? 6. 12 units? 7. 24 units? 8:16 units? 
For each of the following shapes, : 
: Solve. 
1. find the perimeter. ‘ ... 
erimeter > 3a cm 9. What is the area of a *10. One side of a rectangle is twice 
2. find the area. q-ea: 64 cma square that has a the length of another side. The 
A 14 cm perimeter of 20 cm? 25 cm* perimeter of the rectangle is 36 cm. 
ea 7 cm oem j] What is the area of the rectangle? 72 cm® 
Perimeter : 4A cm 
Area: 9% cma Find the total length of all the edges 


RELATED ACTIVITIES 


e@ Have students complete a table to 
show the whole number dimensions of 
all the possible rectangles having a 
perimeter of 24 cm. Have them write 
the results in a chart and find the area 





of each shape, to determine which | fe oe oud : 
shape has the greatest area. «Squares 8, 


Ask them to repeat the activity using 
perimeters of 8cm and 16cm to 
discover whether a square will have 


LESSON ACTIVITY 


Before Using the Page 


@ Give each student a copy of page T 397. Instruct them to cut 
out a rectangular shape having a perimeter of 14 cm. 


Using the Page 


Squares on 
top and bottom 3 + 


for each of these eight shapes. 


4. 


rk 6cm 
8cm 


56 cm Yatem 


‘Fall rectangles, % # four square * 
no squares - PSiIdeS aah ta4 











students have finished the exercises, summarize the results 
in a chart. 


8 units 1 unit 3 units 3 square units 
SS Ww! SS SS 








Many students will likely use a ‘‘guess and test’’ approach 
for Ex. 10. Have students explain the method they used. 


e Draw attention to the exercise on the chalkboard illustrated on Problem Solving: The directive above Ex. 1 refers to the eight 


page 142. Have students verify that each rectangle on the 
illustrated geoboards has a perimeter of 18 units. Show the 
dimensions of each in a chart. In summary, show that the 
four rectangles have the same perimeter. Ask whether they 
also have the same area. 


Exercises: Provide the students with geoboards and rubber 
bands, or copies of page T 396 or T 397. If they are using 
geoboards, the shapes for Ex. 1-4 should be copied onto dot 


paper or graph paper. Have them mark the number of units 1. 


in the length and the width of each rectangle and write the 


perimeter and the area beside each for Ex. 1-8. When the 2. 
cm) by w7acine (acm 


mi hiby See fa 


exercises that are shown for this feature on pages 142 and 
143. If similar shapes are available, these may be of help to 
some students. Although there is another task to perform 
for each exercise (see the directive at the bottom of page 
143), you may wish to have the students consider it in the 
following lesson. 


Assessment 


On centimetre graph paper, show two rectangles each having 
a perimeter of 16 cm. Answers will vary. 


What is the area of eac Saat you made? 


ém by 5 cm (15 cma) © 
cm by G cm (!lQ cma) U cm by Locm (16 cri 


Rectangles Having a Given Area 
N 








The students 
Exercise 


i aKeh Vane Mg Kone ale |=) 


with an area of 


{2 square units. 











SSS = 


SS 


Exercises 














Use centimetre dot paper or 
graph paper. Show two rectangles 


each having an area of 
The dimensions possible are.given on page 
“1_A cm?. C2A16 cm2. 1362. 


ve} 24 cm2. 4. 30 cm?2. 


What is the perimeter of each rectangle 
ou made with an area_ of 
ee the chart given-for Ex. |- 
6 


5. 4cm?? 16 cm?? 24 cm? ? 


4 on pans T3628 


Solve. 


9. What is the perimeter 
of a square that has 


an area of 36cm2? 24 cm Its area is 48 cm2. 





2 ae 


8cm 


6U cm 


Th 


tom /3 om 


; 3cm US ‘em 
é half of a 
rectangle 


8cm 
around 


©“ open at“ open at front = 


8. 


used dot 


Ce ee ee ee ee ee ee ee ee ee ee en | 


Ct Ra RS BO 


*10./One side of a rectangle is 

~ 8cm longer than another side. 

What is 

the perimeter of the rectangle? 32 cm 


a ‘open at front . 
.. and back 


Page 143 
LESSON OUTCOME 


Show a rectangular shape having a 
given area 


Materials 
copies of page T 396 or T 397 for each 
student 


Prerequisite Skills 
Find the perimeter and the area of a 
rectangular shape 


Checking Prerequisite Skills 
For each of the following shapes, 


eeeeescee0n39n07#eees8s6eeee#8e@ 
eeee3e+eee3seses§9ees#e#eee#eeee@e@ 
eeeevr#veeeveereree”erkee e888 @ 8 @ 


1. find the perimeter. 
Perimeter: 48 cm 
2. find the area. Asan iilill.cria 


8. 30 cm?? 
A B 
9 cm 
wy 
Perimeter .50 cm LI2.cm 
Area: 144 cm2 4 


RELATED ACTIVITIES 


e Adapt the activity from the preced- 
ing page to determine which shape has 
the least perimeter for an area of 
16 cm?, for example. The activity may 
be repeated for an area of 36 cm’. 


6 cm 


IG em 





2 the top .. 1 and back - e on each end ! 
Find the number of square centimetres on 
the outside of each of these eight shapes. 


PROBLEM 
SOLVING 








334 cm? a wasem= 3. |!Q em? 
1GO cma 6. |20 cma 7. 108 cm? 


~\ {\ ME | 


' 


LESSON ACTIVITY (9% wie 

Using the Page of 

e Have the students contrast the exercise illustrated on the 
chalkboard on this page with the one on page 142. 
Emphasize that on this page the area of the rectangle, 12 
square units, is given, whereas on the previous page, the 
perimeter is given. Have them verify that each of the three 
rectangles illustrated on the dot paper has an area of 12 
square units. Ask whether the rectangles also have the same 
perimeter. 


Exercises: Provide the students with copies of page T 396 or 
T 397. Use a procedure similar to the one for the previous 
lesson, summarizing the results in a chart. Have students 
explain their method of solution for Ex. 9 and 10. 


Problem Solving: This is a continuation of the exercises begun 
on page 142. Their purpose is to reinforce the concepts of 
length, perimeter, and area. Ex. 8 is of particular interest. 
If the shape is considered a paper tube, students can 








imagine it cut once so that it can be placed on a flat surface 
as a rectangle measuring 6 cm by 8 cm. 


6 cm 


8 cm 


Assessment 


1. On centimetre graph paper, show two rectangles each having 
an area of 6 cm’. 


2. What is the perimeter of each rectangle you made? 


Perimeter :|4 cm 
Perimeter: 10 cm 


Page 144 
OBJECTIVE 


Demonstrate competence in finding 
the perimeter and the area of a 
rectangular shape and a square shape, 
solve related word problems 


Materials 
centimetre ruler for each student 


RELATED ACTIVITIES 


e Have the students complete a chart 
showing the whole number dimensions 
(in centimetres) of rectangles having 
perimeters of 24 cm. Have them plot 
points on a grid using the two dimen- 
sions in each case as an ordered pair 
and observe the pattern. 


1 U 
2 10 
3 


e Have the students complete a chart 
showing the whole number dimensions 
(in centimetres) of rectangles having 
areas of 36 cm?. Have them plot points 






Practice 


A 


MOWING JOBS 


* Mrs. Day's yard 
60 m long 
30m wide 


x Mr. Foys yard 
4+5 m long 
45 m wide 


* City property 
lO m wide 
80 m long 








Les 4 = ee ane Oly 


Use the job board above. 


tle 


Mr. Hurd’s garden has the 
shape of a rectangle. How 
much fencing is needed for 
the four sides? UOm 


. Mrs. Clay’s driveway has the 


shape of a rectangle 6m wide 
and 18m long. It costs $4.25 
to coat each square metre. 


How much will the job cost? $459.00 


wall of Mr. Soo's 


ee 
aaa vem 
part Cae 


GARDEN FENCES 
Mr. Hurd's garden 


8m wide 


12 m long 


Mrs. Izo's garden 
7m long 
7m wide 


ODD JOBS 
¥ Paint back % Coat 


Mrs. Clays 


driveway 





. Mrs. Izo’s garden has the 


shape of a square. How much 
fencing is needed for the 
four sides? 28m 


. Each lawn to be mowed 


has the shape of a rectangle. 
Which mowing job would 


you choose? Why? | would choose 
the city property because it has 
+he least area. 


. There are five rectangles in the picture above. Measure with 
a centimetre ruler to find the perimeter and the area of each. 


Complete. 


on a grid using the dimensions as 6 7 
ordered pairs and observe the pattern. 


8. : *10: sails 
Length 16m 35cm 50cm 
Width 13m Zien 48 cm 


j ? ? 
Perimeter 53°m | utcrs 





























1 36 
2 18 
3 





LESSON ACTIVITY 


Using the Page 


Area 208’ma | que! 








144 


© Before the students begin, discuss the illustration. Have them 
read the items shown on the job board. Draw attention to 
the five capital letters that identify the five rectangles in the 
diagram. The students will need to measure the dimensions 
of the rectangles for Ex. 5. For Ex. 1-4, the students must 
decide whether the problem involves the concept of 
perimeter or area. Provide assistance as needed. Note that 
answers may differ for Ex. 4. Presumably, the lawn having 
the least area is the most desirable choice in terms of effort 
needed to perform the task. However, a student wishing to 
earn more money may choose a lawn with greater area. 
Ex. 10 and 11 are starred because their solutions involve 
more than two steps and the use of division. Ex. 12 is more 
challenging than the others. Students will likely use a 


‘““guess and test’’ procedure for it. 


 FT4EeLe 














ee 


Page 145 
o : OBJECTIVE 


Sey) 


Working with a Model 


Tacks and string can be used to make a chart 
that shows distances around round objects. 


cm ] cm 





feo alen eallaa Use models to help solve problems 


'.. circumference. 
ee athe Materials 


tacks, string, objects that suggest 
circles, large sheets of paper for 
preparing charts 


30 30 


Vocabulary 
circumference 





RELATED ACTIVITIES 


e@ The completed charts can be used to 
find the circumference or the diameter 
of other circular objects. The line 
joining the tops of the strings can be 
extended as needed. Assign exercises 
similar to Ex. 3-5. For example, in Ex. 
11 on page 133, the diameter of a 
telephone dial was measured. To find 


Reversal era ares ers eee rere 




















(Es SIS Mua la 
cm Jac drinking juice cm 
10 lid glass ~ can 


Wrap a string Unwrap and 
around for the tack up the string. 
circumference. 


Place an object 
and mark its 
diameter. ‘il 


. Make a chart like those 2. Make a chart like those 


above using objects that 


suggest large circles. 


pots pans 


wastebasket 


wheels plates 


of your charts to find 
the circumference of 
a soap bubble? 


bottles 


could you use one 


above using objects that 
Suggest small circles. | 


: coins thumbtacks rings : 


cans lids and caps 


° toy wheels buttons s 


. How could you use one 


of your charts to find 
the circumference of 
the hole in a doughnut? 


the circumference of the telephone dial 
using the chart, a vertical line segment 
is drawn from the horizontal scale at 
the point for the diameter of the dial. It 
ends at the line drawn to join the tops 
of the strings. The length of the 
vertical line represents the circumfer- 
ence of the dial and can be read from 
the vertical scale. 


7 


> 
74 2s 


oe 


Se 


ea pouid aera ° By OUs Se Ronee - Another observation that can be a 
eae _ he oy ee ae Ceae ree i a PROBL iM made from the charts is that the ; 
Poets "30 one: : SOLVING circumference of an object is about 

; ; three times the measure of its diame- WA 
145 Ler. 





renee 


LESSON ACTIVITY 


the chart so that its diameter can be marked along the 
horizontal scale. Afterward, a string is wrapped around the 
object and then cut, giving the circumference of the object. 
The string is then tacked or taped to the chart, so that one 
end of the string meets the horizontal scale at the mark for 
the diameter. The procedure is repeated for several circular 
objects. The third diagram suggests that a straight line can 
be drawn to join the tops of the strings. 

Have the students work in small groups to prepare the 
centimetre scales on large sheets of paper and to carry out 
the procedure for two charts for Ex. 1 and 2. When the two 
charts are completed, have the students continue with Ex. 
3-5. Display and discuss the charts (see Related Activities). 


Using the Page 


e@ The example illustrates how circular objects can be used to 
develop a graph in an investigation of the relationship 
between the circumference and the diameter of a circular 
object. Begin by displaying some of the objects named in 
the ‘‘thought clouds’’ below Ex. 1 and 2 and have students 
explain how they are alike. They may suggest that each 
object is round. Demonstrate that tracing around each 
object gives a circular shape, and introduce the word 
circumference for the distance around a circular shape. Ask 
how the circumference of a circular shape can be measured, 
and have students demonstrate this by using string or ribbon 
for one or two objects. Review the meaning of the term 
diameter. 

Draw attention to the illustration at the top of page 145 
and discuss the procedure shown. An object is placed on 


T157 Al 


Page 146 
OBJECTIVE Checking Up 


Demonstrate an understanding of the Measure to the nearest centimetre. 








concepts and skills presented in this it 
unit 2. Tem 
Measure to the nearest millimetre. Give each length 
Materials in centimetres. 
: ‘ : 3. Fim 
ruler marked in centimetres and mil- a 53 mm) 8: 235m 6. 15mm 





limetres and a copy of page T 397 for 335 cm 5 em 
each student Give each length Give each length Complete. 


in millimetres. in metres. 





mm 
7) O/C Mp ey am 9. 150cm |\.50 m 11. | 3000 








RELATED ACTIVITIES 8. 3m 3000 mm 10. 475mm 0.475 m 12. | 95% 


Find the perimeter. 13. | 1670 














e Students having difficulty relating 
units of length may benefit by complet- 14. 
ing patterns in tables similar to the 
following. 


meres [1 

























100 
millimetres | 1000 | 1500 { 


Find the area. 


16. 








18m 4O56 cma 
52cm 





78cm 





Measure to find the perimeter. Measure to find the area. 


18. 19. al 











73 
i75 








6 cm 








Draw a rectangle aren 





20. with a perimeter of 28 cm. 21. with an area of 36 cm?. 
Answers will vary. 


146 The dimensions eee are given on page T1549. 


Related 
Exercises Pages 


ibaa? T 138-T 139 
3,4 T 140-T 141 





Comments 


Skills 


Measure in centimetres 

Measure in millimetres 

Express lengths in different 
units, for metres, centimetres, 
and millimetres 

Find the perimeter of a square 
or a rectangle 

Find the area of a square or a 
rectangle 

Draw a rectangle for a given 
perimeter 

Draw a rectangle for a given 

area 


Provide students with copies of page T 397 on which to show 
their answers for Ex. 20 and 21. 

Students having difficulty with Ex. 1-4 may not be aligning 
their rulers correctly for each line segment. They may also 
require extra practice in reading the scales on a ruler for 
centimetres and millimetres. Students having difficulty with Ex. 
5-13 may benefit from locating points for various lengths on two 
or three metre sticks placed end to end. For example, a length of 
150 cm (Ex. 9) can be seen as 1.5 m. 

For Ex. 14-17, ensure that students are not confusing the 
concepts of perimeter and area. Provide experiences in covering a 
surface with unit squares to consolidate the concept of area. 
Experiences in walking around marked sections of the gym- 
nasium or schoolyard will help to strengthen the concept of 
perimeter. 

































5-13 T 142-T 143 












14, 15, 18 | T 144-T 147 








16, 17, 19 | T148-T 153 











20 T 154 













21 T1s5 
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Page 147 
Checking Skills 


OBJECTIVE 
Multiply. Demonstrate competence in multipli- 
ce Oo 2. 600 3. 30 pf cation skills; solve related word prob- 
ifn’, _80 20 fe lems 
1500 43 Q00 ©00 
(Db 50 8. 800 

90 40 700 

36 000 3000 560 000 RELATED ACTIVITIES 


Tell how many digits there will be 
in each product. Then multiply. 


ey 
12. 506 (13 14. 799 15. 265 


e This would be an appropriate time 
for students to relate the product of two 

ee “A ps two-digit factors to the area of a 
26 938 15 Tar iu BuO rectangle. Have them use base-ten 
Arithmetic Blocks (hundreds, tens, 
and ones), or centimetre graph paper. 


Multiply. “) 
A6) 34 17. 685 18.1459 19,46 20. 74 
36 


5 4 72 The following diagram illustrates that 
335 5836 1656 5323 the product of 23 and 12 is 276. 


22. 355 23. 2874 4 2890 25, 523 
1 64 27 956 width length 


U55 183 936 78 030 gq 988 
26. $3276 Gi s409 28. $5.97 29. $37.46 30. $93.85 
158 ns 85 oa 36 
$517 608 $36 81 $507.05 $262.02 $3378.60 


31. 5x 1354 6770 32. 49x 637 31213 43,516 « 419 QI6 204 
34. 79 x $67 $5293 35, 3 x $7.29 $21.87 (86) 827 x $40.88 $33 807 76 
os 






































Solve. 

































































37. Jenny bought 3packagesofstamps 38. The airplane flies 1536 km a 
with 275 stamps in each package. each trip. How far does Briefly, 2 tens and 3 ones are arranged : 
How many stamps did she buy? 325 it fly in 9 trips? 13 324 km to represent the length of a rectangle, B. 

6) 48 boxes of chalk were 40. 175 persons each brought 12 and 1 ten and 2 ones are arranged to 
ordered for the school. Each cookies to the Cookie Sale. represent the width. The interior of the 
box has 144 sticks. How many How many cookies were there 
sticks of chalk would there be? 69/2 for the Cookie Sale? 2/00 


41. Each of 54 people paid $375 2. Each folding chair for the 
for a one-week bus tour. | school cost $11.45. How much : 3 ; 
How much did they pay in all? did 325 folding chairs cost? determine the product, in this case, 
$20 250 $3721.95 276, for 2 hundreds, 7 tens, and 6 


147 ones. 


rectangle is then filled, using as many 
hundreds as possible, then tens, and 
finally ones. These are then counted to 


&33% ct 
Seem ra/ ec ree 


{UA 





LESSON ACTIVITY Ex. 20 Ex. al 
1 cm by (3 cm | cm by 36 cm 
Using the Page acm by 1A cm acm by 18 cm 
e These exercises help to review and maintain skills in Set Oy sare 3 cm by 1a cm 
multiplying whole numbers and to prepare the students for Reale eee Sy ae Nien 
3S cm by 4 cm & cm by © cm 


applying these skills in multiplying decimals (Unit 8). 
Ex. 1-15 are similar to those first presented in Keeping 
Sharp on page 131. Ex. 16-25 gradually increase in 


6. cm by Sem 
Te TS cm 


difficulty as the multipliers show from one to three digits. ao 

Ex. 26-30 and Ex. 34-36 involve amounts of money. Ae. at: 1 
Remind the students to write concluding statements for APN AO | ny Junw 

Ex, 37-42. | re al 0 


peo Be T159 





Unit 8 Overview 


Multiplying Decimals 

This unit begins with a lesson to emphasize the similarities 
between the multiplication of whole numbers.by whole numbers 
and the multiplication of decimals by whole numbers. Rounding 
decimal factors to whole numbers leads to estimating whole- 
number products and this is the basis for placing the decimal 
points in the products. Multiplication of a decimal by powers of 
ten (1000, 100, 10, 0.1, 0.01, and 0.001) is examined to 
discover how the digits move with respect to the position of the 
decimal point. This skill is then applied in converting from one 
metric unit of linear measurement to another. The generalization 
which was developed in Unit 7 — the product of tens and tens is 
hundreds — is now adapted to multiplication when the two 
factors both name tenths. Rounding the two decimal factors to 
whole numbers is again used to find the whole-number products 
and to place the decimal points. The lesson on the use of the 
calculator points out how the position of the decimal point can 
shift relative to the positions of the digits when one or more of 
the factors is a power of ten. The problem-solving skill 
presented in this unit is the ability to write an equation to 
represent the information given in a problem. 


Prerequisite Skills 


ecomplete the basic multiplication facts 

© multiply two whole numbers 

@ interpret place value in numerals for whole numbers and 
decimals to thousandths 

@express one metre as decimetres, centimetres; and mil- 
limetres, and vice versa 

@ use multiplication to find the area of a rectangular region in 
Square metres 

® round one-place decimals to the nearest whole number 


Unit Outcomes 


@ multiply a one-place decimal to 0.9, a two-place decimal to 
0.09, and a three-place decimal to 0.009 by a one-digit whole 
number 

e multiply a decimal to thousandths by a one-digit whole 
number 

e@ round decimal factors to the nearest whole number and 
multiply to estimate a product, then compare the estimate of 
the product with the exact product 

e find the product of a decimal with up to three decimal places 
and a whole number 

e round factors and multiply to estimate the product 

e find the product of two factors when one factor is 1000, 100, 
10, 0.1, 0.01, or 0.001 

e multiply by 1000, 100, 10, 0.1, 0.01, or 0.001 to express a 
measurement given in one unit of length in terms of another 
unit of length 

e find the product of two one-place decimals, factors to 0.9 

© find the product of two one-place decimals, one factor to 0.9 

@ multiply two one-place decimals 

@ solve word problems involving multiplication with decimals 

© find the product when one or more factors is a power of ten, 
using a calculator with a floating decimal point 

@ write an equation to represent the information in a word 
problem 
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Background 


Since the structure of our numeration system is based on ten 
and powers of ten, operations with decimals are performed with 
the same basic facts and with the same underlying principles as 
with whole numbers. For example, the product of 7 and 9 is 63, 
and whether the 9 represents ones, tens, hundreds, thousands, 
tenths, hundredths, or thousandths, the 63 will always appear in 
the product. The place value of the digit 9 in each case is 
reflected in the placement of the product 63 to show the same 
value. 


9 90 900 9000 0.9 0.09 0.009 
(Tie al 7 a a 7 7 
63 630 6300 63000 6.3 0.63 0.063 








The distributive property of multiplication over addition is 
also evident when a decimal greater than one is multiplied, such 
as in 4 x 7.49. Each part of the factor 7.49 is multiplied by 4 
and the three partial products are added, as shown in A and B. 
Regrouping (addition) may, of course, be performed at each 
step, as in C, but the distributive property also underlies this 
shortened procedure. 








A 70.4 0.09 Bees Cae 13 
x al x 4 7.49 
28 + 1.6 + 0.36 = 29.96 0.36 Noss 
1.60 29.96 
28.00 
29.96 


The commutative property of mul- D Woh ts ee 








tiplication is also operative with deci- x 243 243 
mals and the order of two factors may x 0.7 
be changed, especially to make the 21 

multiplication easier. Either of two oe ee 


factors may be used as the multiplier, 
as shown in D and E. 170.1 

The basic work in this unit is limited to two factors, but the 
lesson on page 167 involves more than two factors. Although the 
keycharts given in the lesson suggest a left-to-right use of the 
factors, any order of the same factors would yield the same 
product. This is because the associative property of multiplica- 
tion applies to decimals as well as to whole numbers. 

In Unit 7 the generalization was developed that the product of 
tens and tens is hundreds, and this is now extended to show that 
the product of tenths and tenths is hundredths. Models such as 
the one on page 161 are used to illustrate this. A place-value 
chart may also be used because of the symmetrical way in which 
ones are balanced on both sides by tens and tenths and by 
hundreds and hundredths. The place-value chart may be used to 
show the placement of products for whole-number factors and 
decimal factors. In the case of 3 tens x 2 tens, the product 6 is 
in the hundreds’ place, one place to the left of the tens; in the 
case of 3 tenths x 2 tenths, the product 6 is in the hundredths’ 
place, one place to the right of the tenths. 


hundreds | tens | ones tenths | hundredths 
6 0 0 : 
0 ; 0 6 


The movement to the left and to the right is even more evident 
when one factor is a power of ten. If these factors are greater 
than 1, the digits move to the left; if they are decimals, they 
move to the right. In both cases, the decimal point remains 


fixed. Note how the digits move when 76 is multiplied by the 
factors at the left. 


10 000 [1000 [100 [10 |1 f 0.1 [0.01 | 0.001 


A120 
10 (eee Or 
100 Oe) 0 
1000 a ie lO AO) 
4 1s) 
0.1 7 6 
0.01 OF ie eo 
0.001 Obes Obey 6 


The number of places through which the digits move can be 
related to the number of zeros shown in the whole-number factor 
(10, 100, 1000), or to the number of decimal places shown in the 
decimal factor (0.1, 0.01, 0.001). 

The lesson on the use of the calculator refers to a feature 
known as a “‘floating decimal point’’. Whereas in the previous 
method the decimal point remained in a fixed position and the 
digits moved, on a calculator display the digits remain in a fixed 
position and the decimal point moves. In either method, the 
relative positions of the digits and the decimal point are the 
same. 

Students who have acquired skills in performing operations 
frequently experience difficulty in solving word problems. One 
approach to developing problem-solving ability involves the use 
of equations. To solve a word problem it is necessary to translate 
the structure of the situation into an equation by using the proper 
mathematical symbols. The equation can be structured to show 
the events either in the order in which they happened, or in the 
way in which the relationship is perceived between the known 
and the unknown quantities. Numerals are used to indicate what 
is known, and frames ( E , A )J or letters (n, x, y) are used 
to represent what is unknown in equations, such as in 
317 + & = 405,n X 16 = 192, and 750 + 15 =y. Situa- 
tions in word problems are essentially instances of putting 
together, taking apart or comparing, or combinations of these, 
and each has its appropriate operation. The four basic number 
operations are related in several ways. Multiplication can be 
related to repeated addition, and division to repeated subtraction; 
the inverse relationships between addition and subtraction, and 
between multiplication and division are used frequently in 
solving equations. 


addend + addend = sum 
sum — addend = addend 


factor x factor = product 
product + factor = factor 


Solving for an unknown in an equation may be achieved 
directly or indirectly. In the latter case, either the same operation 
is used with a rearrangement of the known quantities, or an 
inverse operation is used. 


Directly Indirectly 
24+ 27=n 78 — n = 33 6 X n = 252 
Sion ie / Sie OO ee — O02 i OO 42 


Although there may be several equations for the same 
relationship, only one can actually be used directly to find the 
solution. For example, if the sum of two numbers is 33.6 and 
one addend is 14, there are four equations that can represent the 
situation, but only one that can be used. 


[45 ine—) 3306 33.6 —n= 14 
ma ae WS = 33) 6 3376n— e145 —n 


Teaching Strategies Ke Ley 


Competence in multiplying whole numbers is a prerequisite 
for multiplying with decimals, and any students who had 
difficulty with the work in Unit 3 may need review and practice 
in multiplying numbers with up to three digits by numbers with 
one, two, or three digits. If there is a group of such students, it 
may even be advisable to teach them as a separate group 
throughout this unit. 

With regard to placing the decimal point in a product, 
emphasis should be placed on a meaningful approach as outlined 
in the suggestions for teaching the lessons. Rounding one or 
both factors to the nearest whole number and then multiplying 
them provides a reasonable estimate of the whole-number part of 
the product and helps in the placement of the decimal point. 
Another meaningful approach stresses the place values of the 
decimal parts of the factor or factors. For example, if a decimal 
naming tenths (hundredths) is multiplied by a whole number, the 
product must also show tenths (hundredths). Place values are 
also stressed in the generalization ‘‘the product of tenths and 
tenths is hundredths’’, and to show hundredths in a product there 
must be two decimal places. In contrast to these meaningful 
methods, which are both used in this unit, is the mechanical 
technique of adding the number of decimal places in the factors 
and using the sum as the number of decimal places in the 
product. The rule does work, but few who use it can tell why. 
Therefore, meaningful methods are to be preferred. 

The suggestions for teaching the lessons recommend various 
materials that may be used to represent the multiplication of 
decimals on a concrete level, among which number lines and 
models showing ones, tenths, and hundredths are probably the 
most effective. Although the presentations in the book include 
illustrations and diagrams of these, it is much better if the 
students themselves have opportunities to use the materials. 

Sometimes there is more than one way to think of the 
mathematical relationship represented in a problem and thus 
more than one equation may be written. For this reason, it is 
important that students be able to identify the nature of the given 
numbers, as well as of the unknown quantities, that is, whether 
they represent an addend or a sum, a factor or a product. For 
example, in 4 X n = 52, the factor 4 and the product 52 are 
known, and the unknown factor n may be found by division, as 
expressed by the equation 52 + 4 =n. 

If calculators are not available for the lesson on page 167, the 
students may enjoy completing the exercises mentally. In some 
cases, rearranging the factors makes the work easier, while in 
others merely grouping the factors is helpful. 


Materials 


five models for 7 tenths, three whole models, one model for 5 
tenths (see pages T 108 and T 109) 

a copy of page T 397 and a copy of page T 399 for each student, 
copies of page T 389 (optional) 

flannel board and felt numerals (several for each of 0 to 9), ora 
magnetic board and magnetic numerals 

metre sticks marked in tenths of a metre, models for hundredths 
or an overhead projector (optional) 

models for tenths and hundredths 

calculators (optional) 


Vocabulary 


floating decimal point equation 
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Pages 148-149 
LESSON OUTCOME 


Multiply a one-place decimal to 0.9, a 
two-place decimal to 0.09, and a 
three-place decimal to 0.009 by a 
one-digit whole number re 
Materials 

five models for 7 tenths, three whole 
models, one model for 5 tenths (see the 
comments on pages T 108 and T 109 
for making decimal models) 





Prerequisite Skills 
Complete the basic multiplication facts 


Checking Prerequisite Skills 
Multiply. 








1.4 2445 3. 8 4,7 
q 6 3 is 
as 30 a4 44 
hy CUS Gl AME I Ter tee Cay Ga) 
54 56 va 


MASE 5 x 4=20 


Multiply 3 and 0.8. 


3x8=24 
3 x 8 tenths = 24 tenths 
3x0.8=2.4 








8 MULTIPLYING DECIMALS 


Multiplying Decimals, to 0.9, 0.09, or 0.009, 
by One-Digit Whole Numbers .._....W...--. 


For 3x 0.8, think of *, 


8 tenths 0.8 
3 Lat 
24 tenths 2.4 


Multiply 5 and 0.04. 


0.08 0.12 0.16 0.20 
0.10 
4 hundredths 


5 x 4 hundredths = 20 hundredths 5 


x 0.04 =0.20 


0.010 


20 hundredths 


0.020 0.030 0.040 0.050 0.060 0.070 


Multiply 8 and 0.009. 


8x9=72 
8 x 9 thousandths = 72 thousandths 


9 thousandths 0.009 
8 8 
72 thousandths 0.072 


8 x 0.009 = 0.072 


LESSON ACTIVITY 


Before Using the Pages 
@ Name decimals and have students write the numerals on the 
board. 
3 tenths 
8 and | tenth 


4 hundredths 9 thousandths 
12 hundredths 45 thousandths 


e Write decimals on the board and have students read the 
numerals. 
0.7 0.36 0.06 0.72 0.003 0.040 


e Display five models of 7 tenths, one at a time. Ask what 
number is represented by each of the models so that the 
students understand they represent the same number. Group 
the models together and ask what number is represented (35 
tenths). Ask for a simpler way to show 35 tenths and have a 
student regroup the models as 3 wholes and 5 tenths. 


@ Write the addition 0.7 + 0.7 + 0.7 + 0.7 + 0.7 = 3.5 on 
the board and ask for a shorter way to express the same 
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idea. Lead the students to suggest the use of multiplication 
and the sentence 5 X 0.7 = 3.5. Use other similar 
examples as required. 


Using the Pages 


e@ The worked examples relate multiplication of a decimal by a 
whole number to equal groups and to jumps on the number 
line. The procedure is presented as an extension of basic 
multiplication facts. 

Discuss the procedure shown for the multiplication 
3 xX 0.8 = 2.4. Emphasize that the product, 24 tenths, is 
regrouped as 2 and 4 tenths, or.2.4. 

The number line is a suitable model for illustrating 
multiplication of hundredths and of thousandths. For each 
number line, have students read the numbers marked on the 
scale and state the number of jumps and the length of each 
jump. Ask students to explain in their own words how { 
multiplying a decimal by a whole number is similar to 
multiplying two whole numbers. 


Working Together: Ex. 1-3 help students relate the product of a 


Working Together 


Complete each multiplication. ' 1 

1.,4x7= 23 ag iy Dnt oa: IS “= | 
4x7 tenths = tenths 5 x 3 hundredths = hundredths 
Aix Oi ad 5 x 0.03 = 0.15 














7x9= 63 63 4.2x03= 
7 x 9 thousandths = thousandths| 6. 0.5 7. 0.09 8. 0.002 
7 x 0.009 = 0.063 6 8 i 


SO 0.72 0.014 











Exercises 


Multiply. 


1.4x0203 2.7x0856 3. 4x0.090236 4. 8 x 0.0049 9325. 7 x 0.050.35 


Gre O04 jae7s 6 =< ON GIG Sac CL007005Q 90 Sai7 ~ 1025 01006) 6,030 


Mis 12. 0.07 13. 0.003 14. 0.8 jb 0104 16. 0.9 
2 5 6 9 3 9 


1.0 0.35 0.018 re 0.03 3.1 


ae 








| kilometre metre 
1000 m 1m 


Study the chart. 
1. What do you 


millimetre 
0.001 m 














think should kilol’+re litre millilitre 

go here? =a ? 1000 | qeia| 40.001 L_| 2. What do you 
kilogram gram | milligram i think should 
1000 g - 1g 0.001 a go here? 


























. What do you think will complete the 

3 : . 

pattern in the top raw of this chart? 
1000m_ |100m[?]| 1m] 01m | goPm | 0.001m 


kilometre | ze ? metre | decimetre centimetre | millimetre 
hectometre decametre 























. Find out the names 
that belong in 
the bottom row 
of the chart. 


Make a chart like the one above 


5. for the litre. Aa atigcePaee, 


6. for the gram. given below. 





whole number and a decimal to basic multiplication facts. ~ 
Students who can interpret the decimal factor correctly will 
likely have little difficulty thinking of the product as a 


OG th See tOMOlss = 0.54 


decimal with the same number of decimal places as the Assessment 
decimal factor. Ask students to give an oral explanation of Multiply. 
Ex. 4-8, using the steps-outlined in Ex. 1-3. 1.3<0.206 72..5°< 0735. 358 5..0.09.6.79 
Exercises: Remind the students to note carefully the decimal 4. 0.01 5. 0.003 6. 0.007 
factor in each exercise to determine the number of decimal 6 5 i 
places in the product. O0G C.0I5 0.049 
Try This: In these exercises, students have an opportunity to 5 


summarize units of length and to understand the signifi- 
cance of a prefix used with the word metre. For example, 
the prefix ‘‘centi’’ implies one-hundredth and thus a 
centimetre is one-hundredth of a metre. The same prefixes 
are also applied to units of mass and capacity. For example, 
a centigram is a unit which is one-hundredth of a gram, and 
a centilitre is one-hundredth of a litre. Although certain 
units are used less frequently than others, students can 





1000 L 
kilolitre 





1000g| 100g | 109 |I | 


joed | 160 
kilolitre| hectolitreidecalitre | litre centilitre}millilitre 





RELATED ACTIVITIES 


e Have students complete multiplica- 
tion exercises, similar to the follow- 
ing, in tables and diagrams on copies 
of page T 390. 


appreciate the continuity of the metric system through 
exercises such as these. The students may refer to the table 
on page 342 for assistance. 
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Pages 150-151 
LESSON OUTCOME 


Multiply a decimal to thousandths by a 
one-digit whole number 


Multiplying Decimals by One-Digit Whole Numbers 


Wendy's flower garden is 4.7m long and 2m wide. 
How many square metres are there in Wendy's garden? 








atest | ale eeaied | ee 





Prerequisite Skills _ 
Multiply a whole number by a whole 
number less than 10; multiply a one- 
place decimal to 0.9, a two-place 
decimal to 0.09, and a three-place 
decimal to 0.009 by a whole number 
less than 10 


Checking Prerequisite Skills 
Multiply. 








1242432 oF 321079 
= aa a 
72 258 8632 





Ae 320BOO Lo: Jew 23 LG ata 
6. 2 x 0.069 ;9 7. 8 X 0.0079 056 


8. 0.4 9. 0.008 
a eae 
1.6 0.04% 


2 <7 tenths =14 tenths | 
‘or 1 one and 4 tenths. ; 


There are 9.4 m? in Wendy's garden. : 





To find the area of Wendy's garden 
in square metres, multiply 2 and 4.7. 


Place the 
decimal point “> 
_in the product. z 


: Another one m 


| se 





{ 


a eae 227 




















LESSON ACTIVITY 


Before Using the Pages 


e Ask students to read and write decimals to thousandths, using 
a procedure similar to that described on page T162 in 
Before Using the Pages. 


1 and 112 thousandths 
10 and 7 hundredths 24 and 6 tenths 
6.439 243.6 35203 8.009 14.05 
@ Ask students to write the following as decimals. Provide other 
similar examples as required. 


132 tenths 
1415 thousandths 


2 and 15 thousandths 


417 hundredths 
6045 thousandths 


Using the Pages 


e@ The worked example presents a situation in which it is 
necessary to multiply a decimal by a whole number. Point 
out the metre sticks that indicate the length and the width of 
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Wendy’s garden in the illustration. Note particularly the 
metre stick marked to show tenths of a metre. Have 
students name the length and the width in metres. 

Since it is necessary to find the area of a rectangular 
shape, multiplication will be used to solve the problem. 
Have the students observe that multiplying 2 and 4.7 is 
similar to multiplying 2 and 47, except that the product 
names a number of tenths. The statements shown in the 
“thought clouds’’ explain the steps of the procedure. The 
diagram at the bottom of the page helps to relate the 
multiplication to equal groups, namely, 2 groups of 4.7. 
There are 4 m? and 0.7 m? in each group. Discuss that 2 
groups of 7 tenths is 14 tenths, or 1.4. 


Working Together: Ex. 1-3 emphasize that multiplying a 
decimal by a whole number is similar to multiplying two 
whole numbers. The product, however, names a number of 
tenths (hundredths, thousandths) and thus requires a 
decimal point in the appropriate place. Have students 
describe similar steps in explaining their answers for Ex. 
4-6. Use other similar exercises as required. 





Working Together 


Complete each multiplication. 





























RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete some of 
Ex. 1-22 on page 335. 


1/25 25 tenths 25 53 hundredths 0.53 e Have students complete a multiplica- 

3 se 4 tion exercise involving whole num- 

tenths * hundredths bers. Then ask them to use their 

a answer to help find products involving 

3.2375 2375 thousandths b aa one decimal factor. Examples are 
housandths Galo given below. 

3062 30.62 3.062 

Exercises x 4 4 4 4 

Multiply. 163 0.163 16.3 

125 2. 0.19 3. 0.006 4. 72.8 . 0.708 6. 4.63 x 5) x 5 x 3) 


pau eos Bane 
aa.5 0.76 0.018 
7. 0.4 8. 9.42 9. 0.07 


_8 eae aad 
3.2 65.44 0.63 


10. 8.4 imos oo 


8 6 De) 
58a 4248 4.67 
12. 7.04 


5 aes set! 
q2.0 383-70 4.28 


13. 50.179 0995 14. 4x7.628 3051215. 2x0.096 0.192 16. 3x 3.79 11.37 


de a>, Camel ommn Cw 20 68 


How many square metres are in 
each of these flower gardens? 


U76 19.5x2.065 1032520. 6x 1.824 10.94U 





























e Have students use decimetre squares 
(copies of page T393) to represent 
Square metres and decimetre strips 
(copies of page T394) to represent 
tenths of a square metre. Have them 
paste the appropriate squares and strips 
on a sheet of paper to illustrate a 
garden having a length of 3.6 m and a 
width of 2 m, for example. Have them 
use multiplication to find the area of 
the garden. 





£2 7a = 


ae 
ta rr ie ge 


Par ere Fe 
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Exercises: Remind the students to show Ex. 13-20 in vertical 


form. 
Assessment 
Multiply. 
1. 3.9 2s 625 3.) 2.014 

4 6 9 

[5.6 S750 [STA 
AMS xs3 5127; Sie OLOS2 6. 8 x 0.049 
15.635 YW Yu 0.39a 
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Page 152 


LESSON OUTCOME Estimating the Product 
Round decimal factors to the nearest An estimate can help you remember where 
whole number and multiply to estimate to place the decimal point in a product. 
a product, then compare the estimate To mahiare For the exact 
of the product with the exact product the product product, multiply 
of 7 and 8.9, in the usual way. aoe ee ee 

Prerequisite Skills round 8.9 ——~ 9 89 ¢ The estimate 
Multip| hole number by a whole Geerclles VOUS GMINeL 

een slew area ee : then multiply. mk i * product is about 63. 
number less than 10; multiply a deci- 63 623 = A decimal point 
mal to thousandths by a whole number 4, “Lis needed here. -“ 


less than 10 ae He Baal rete 


Working Together 


Checking Prerequisite Skills 























Multiply. Round to the Round to the nearest whole number and multiply to 
1. 37 2. 814 3. 4508 nearest whole number. estimate the product. Then find the exact product. 
rag ies a 1.5.86 2 Oe as 9 6. 6.094 Te 4 
an a =e 37064) 4057S ai mest p26 
AQA 7326 31 556 27.308) at 3a7e (au) 76.44 (78) 
4. 4 x 3921568 §. 2 x 987619 752 
a 
0.765 Exercises a 
6. 4 X 7.429.727. 9 x 0.085 6G Estimates may “ary, 
8. 9.6 9. 8.02 10. 4.805 Round to the nearest whole number Use the information shown in 
7 6 8 and multiply to estimate the product. the picture on the next page to 
wee uglQ- 342 QU0~ Then find the exact product. help you complete this chart. 
ile Sse 2095 3. 8.485 Estimated | Exact 
2 5 ai cost cost 
RELATED ACTIVITIES é(la) = 34655) = 59.395 Ge) Bibegancr : r 
e Discuss with the students the mean- 4. 5. ei 6. eo grass seed |%25_ Bau ts 
5 “sgt 6 _ 4 ; 
ing of such common advertising state- 40.8 (4a) 20.23 (20) 37.152 (40) eet fe Re 2 - 
ments as Tee 8. 6.37 9. 38.75 B Eis 
‘‘Buy one, get one free!”’ 9 5 2 Cyeabeigl ee Lio? 
**Buy one at the regular price and 30.6 (27) 31-25 (30) 116.25(17) pene ve beet 
” 2&10. 4 x 7.1923.76/g\11. 2 x 3.57.0 | 7 juniper 
et another for just 1¢! ¢ ? ? 
aon ie ge a a ae 4912. 8x 9.2 73.616 013. 5x 9.70848540  |_bushes $22 p55.65 
14, 3x 5.0995.20U 15. 6x 31.5189.0 22| 4 pear trees|sag?  bnado 














Have students write some examples for 
: 16. 9x 9.91 39.19 17. 7 x 8.626034 
these and calculate the cost of buying Betas 


certain quantities. ie 10 oS We IQ. 7X 13.50 
oy Wey lies iKeie! 16.90 Wh OS 





LESSON ACTIVITY and 0.623 for the other two products. Then have students 
relate the estimate of the product, 63, to the three products. 
Before Using the Page Discuss from the standpoint of place value why 62.3 is 


4 f : correct and why the others are incorrect. 
@ Write the following exercises on the board. y 


4.896 7-131 3.569 5.416 Working Together: Ex. 1-4 review the skill of Tounding a 
. 3 - 6 x 8 Me ) aye to the nearest whole number. The skill is applied in 
i oe se a <a r= Xe 7 


Ask the students to estimate which product is closest to 30 
without writing anything. Ask them to explain the 
procedure they used to find which product is closest to 30. 


Exercises: Draw the students’ attention to the photograph on 
page 153. Have them read the signs displayed to learn the 
prices of the various items. Point out that Ex. 18-22 on 


Using the Page page 152 refer to some of these items. 


e The worked example demonstrates that rounding the decimal 
factor to the nearest whole number can help to estimate a 
product. The estimate of the product is an important aid in 
checking the location of the decimal point in the exact 


Assessment 


Round to the nearest whole number and multiply to estimate the 
product. Then find the exact product. 


product. Discuss the reason for rounding 8.9 up to 9 rather 1. 6.7 2. 4.19 
than down to 8. (Note that only the decimal factor is a) 7 
rounded.) Write the multiplication example 7 x 8.9 on the 201 (21) 29-33 (28) 
board three times — one with the correct product and 6.23 3. OF 20D 4. 8 x 4.903 
14.010 (12) 39.224 (40) 
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Page 153 
OBJECTIVE 


Demonstrate competence in estimating 
a product and multiplying decimals; 
solve related word problems 


Practice 


suniper bushes | 
PUSS each 
. Pear trees 
Pio Seach 
- apple trees 
| Oclcigus #525 
5 nea 
Alorthern Sy 
£659 cach 


RELATED ACTIVITIES 


e@ Have students search newspapers 
and catalogs for items advertised at 
sale prices. Ask them to estimate the 
savings on purchasing two to nine of 
any item and then find the exact 
amount saved on such a purchase. 
Discuss the implications of buying 
items advertised as sale items when 
such items are not really needed. 

@ Have students compare prices adver- 
tised as sale prices in one store with the 
regular prices for the same items in 
other stores. 


Round to the nearest whole dollar and multiply 
to estimate the cost. Then find the exact cost. 


. How much will 6 boxes 
of marigolds cost? $27 90 ($30) 
. How much will 9 potted 
begonias cost? $)\| G| ($9) 
. Garden gloves sell for 
$2.75 a pair. How much 
will 3 pairs cost? $3.95 ($9) 


‘7, $4.95 8. $3.64 (9) $3.12 


2. How much will 4 

Northern Spy apple trees cost?$97 39 (428 
4. How much will 7 
p—~ pots of mums cost? $\7 42 ($\44) 
*6./How much is saved when 

3 pairs of garden gloves are 

bought at a sale price of $1.98? $9 2) (42) 


7 10. $8.72 11. $12.09 12. $11.89 
(io) 2 G32) 8 Gis) 5 (G54) 6 Sua) 4 (3c) 3 
$9.90 $29.12 $|/5.60 452.32 SUZ 36 $35.67 


93/ 8 x $3.9543) G914. 9 $2.48 499 aq5.) 8 x $9.89$7q |Q16. 7 x $7.50459 56 


17,335 $) og1898* 75° $600 (9) 7x79 $553{20) 5x98¢ $4 q0 


Estimates 


Ss 
=. 


13. $32 
17. $0 


I4. $13 
IS. $3 


I5. $30 
19. $7 


lo. $56 153 
20. $5 





LESSON ACTIVITY 


thus about $3 is saved on the purchase of 3 pairs of gloves. 
Some students may estimate the cost of 3 pairs on sale by 
multiplying (3 x $2 = $6) and then use this fact with the 
estimate of the cost (3 x $3 = $9) found in Ex. 5. 


Using the Page 


e For each exercise, have the students estimate the cost before 
finding the exact cost. For Ex. 17-20, first have the 
students change the prices expressed in cents to dollars. 
Then the estimates for Ex. 18-20 can be found by the 
multiplications 8 x $1, 7 x $1, and5 x $1, respectively. 
However, in Ex. 17, in rounding to the nearest dollar, 35¢, 
or $0.35, is rounded to $0 and the estimate of the cost is 
3 x $0. Ask students to suggest an alternative procedure 
for estimating the cost. For example, they may think in 
terms of tenths of a dollar (dimes) and use 3 x 4 
(tenths) = 12 (tenths) to arrive at $1.20 as an estimate. 

Ex. 6 is starred because its solution involves more than 
one step and information must be obtained from Ex. 5 to 
solve the problem. Encourage students to solve this 
problem in more than one way and show different solutions 
on the board. For example, an estimate of the savings for 
each pair of gloves can be found from $3 — $2 = $1 and 
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Pages 154-155 
LESSON OUTCOME 


Find the product of a decimal with up 
to three decimal places and a whole 
number; round factors and multiply to 
estimate the product 

For the product 


2.5 
HS: 


Prerequisite Skills 

Find the product of two whole num- 
bers; multiply a decimal to thousandths 
by a whole number less than 10 


Checking Prerequisite Skills 





Multiply. one 
1. 114 2. 69 3. 403 
35 87 26 
3.90 ©003 IOU73 
4.216 x 139 +5. 43 x 3184 eT g 
655, ta gc Teh 0-6 jai 7 
_ fs 
203.4 2.543 





Then add and place 


the decimal point. 


Z2E5 





you need to know how 
to multiply 5 and 25, 


‘be here, but there is 
“= ino need to show it yet. 


“The decimal point 3 
» would be here, but: 
S there is no need 
“= to show it yet. 4 


Multiplying Decimals and Whole Numbers 


The shelf can hold 200 kg safely. The clerk 
has 75 bags of flour. 
Can the shelf hold all the bags safely? 


Each bag holds 2.5 kg. 
- <> ee |S 














Multiply 75 and 2.5. 























would ¢, 
















































































































































































You can change the order of 
the factors to check your work. 





There are 187.5 kg of flour in all. 
The shelf can hold all the bags safely. 


154 


LESSON ACTIVITY 


Before Using the Pages 


@ Write the following exercises on the board. Ask students to 
explain how to estimate each product. Have them write the 
estimates on the board as shown and then find the exact 















































products. 
9.7 OW Oo), 9.7 
<aup3 au eer x 9 
Exact product | 29.1 48.5 
Estimate 30 50 80 | 90 




















For each exercise, discuss how the estimate helps to 
determine where the decimal point is located in the exact 
product. For example, for 3 xX 9.7, discuss each of the 
possibilities (0.291, 2.91, 29.1, and 291) in relation to the 
estimate, 30. Have students carry out a similar procedure 
for the following exercises and see whether they can arrive 
at the exact products by estimating first. Leave space for 
writing the partial products. 
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25 i If this result 
375 *, does not match 
1500 r , the first result, 
1875 «° there is a mistake: 
: in your work, oe 
9.7 9.7 9.7 9.7 
aan) eel? <I <5 
19 4 
97 0. 
Exact product 97 116.4) | 
Estimate 100] 120 150 250 





























Ask students to explain how they know where the decimal 
point must be placed for each of the exact products. 


Using the Pages 


e The worked example demonstrates that the product of a 
decimal and a whole number is found by the same series of 
steps as for the product of two whole numbers. Since both 
factors now have more than one digit, the process of 
multiplying involves partial products. Point out that the 
decimal point is not shown in the partial products but only 
in the final product. Preceding this lesson, the students 
have learned that the product of a whole number and a 
decimal tenth is a decimal tenth. This, as well as estimating 








Working Together 


Complete each multiplication. 














4.1718 0.718 
_36 __ 36 
24 848 «as. BuB 








Multiply. Change the order of the factors, 

then multiply again to check your work. 

6. 5.9 FTse 324 8. 47x68 3/9.6 
22) 1.76 9. 94x 3.25 30550 

159.3 570.24 

Exercises 

Multiply. Change the order of the factors, 


then multiply again to check your work. 


il 2. 3.69 3. 388 4. 4.688 
5.9 6 5.21 64 


ane 54.04 2021 48 300.032 
5. 264 0.7 |aue 6. 0.25x39 75 


Tho HAS TNE: tsyajsiuu ul 8. 188 x 0.073 3.724 


Rounding can help you estimate products. 
Example: 


For the product 
of 38 and 2.13, 


Multiply for the 
exact product. 


round a) GA per? 2a 3 
round 38 Z ao 
then multiply— 80 80.94 
Round and multiply to estimate the product. 


Then find the exact product. 


So Se loa cot 1 yee “* 12. 38.9 
ipl 74 2.63 21 


708.4 (720) 407.74 (4a0) 14!4.a4(1500) 814.9 (800) 


the product, helps to explain the location of the decimal 
point in 187.5. Have students estimate the product by 
multiplying 3 and 75 to show that the whole number portion 
of the product is close to 225. Note that the product is also 
checked by changing the order of the factors and 


multiplying. ) 


18 tenths 
7 tenths 9574 





239 2.39 
84625 896.25 





Is this 
good thinking? 


1. If Sue can run 
1 km in 5 min, 
she can run 
10 km in 50 min. po 


. If each bottle 
holds 1.5L, then 
100 of these 
bottles hold 150.L. 


ait /iminwof rain’ 


fall in 1h, 
then 70mm will 
fall in 10h. po 


. If 1L of gasoline 
costs 22.9°, 100 L 
will cost $22.90 ves 


. If the mass of 
1 girl is 43 kg, 
the mass of 10 
girls is 430 kg. po 

. If 52 players are 
on 10 teams, 
each team has 
5.2 players. mo 


PROBLEM 
SOLVING 








Working Together: Ex. 1-5 help students to relate multiplica- 


tion with decimals to multiplication of whole numbers. 
Before the students begin Ex. 6-9, ask whether the product 
will be a one-place decimal, a two-place decimal, or a 


three-place decimal. 


Exercises: The example above Ex. 9-12 demonstrates that each 


of the two factors in a multiplication may be rounded to 
estimate the product. Discuss the example with the students 


before assigning the exercises. 


Problem Solving: Discuss these exercises in small groups so 


that the students can share opinions and give reasons for 


their answers. 


Assessment 
Multiply. 
ila Sw De 
4.3, 
137.6 


RELATED ACTIVITIES 


e@ Exercises such as Ex. 5, 6, and 8 on 
page 155 may cause a little difficulty 
when the decimal factor is used as the 
multiplier. The zeros in the numerals 
do not need to be used in the multipli- 
cation process. Have students find the 
product, change the order of the 
factors, and multiply again to check 
their work. 





Ex. 6 0.25 39 
SE! x 0:25 
225 1955) 
la 7 80 
SEI O95 


e Have the students find products by 
showing a partial product for each 
place value. 


Ex. 6 0.25 
<9 


0.45 (9 x 0.05) yg 
128 & = (05402) 


1.50 (30 x 0.05) ‘ 
G10) (G03 022) 4 
9.75 dl 
ih 
39 i 
S< OLS) iq 
0.45 (0.05 x 9) 
15° (0.0530) im 
1.8 (0.2 x 9) ay 
6.0 (0.2 x 30) y 
9.75 
UN 


5 AO 4. 134 
58 0.69 
(51.72% FAUC 
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| Pages 1 56- 157 Estimates 


ractice 2! 640 
Prac a5. $10 


92.3000 23.140 24.500 
6. $360 27 $2100 2% $1600 


OBJECTIVE Multiply. Change the order of the factors, 

Demonstrate competence in finding then multiply again to check your work. 

the product of a decimal and a whole 1. 58 2. 84.6 3. 2.58 4. 367 5. 43.25 6. 293 

number; solve related word problems 2.9 138 89 9.12 29 3.4 
168.2 11G74.38 229.62 3347.04 {Q5u, oa 996.2 

Materials 70.88 ee eae ; een oe Pa aay arn a » 251 BI La7 

x* . ° 
a copy of page T397 and a copy of lo $5.85 | ae eae, $15 600.12 
page T 399 for each student, copies of Round and multiply to estimate a Beene, 


page T 389 (optional) 
hy, 2S NGws OZ 


21. 8x 75.92, 22. 
25. 5 x $1,93 26. 


6 pace 13 
|3.8(12) 940.8(@00) 1103.7(850) 


Then find the exact product. Estimates may vary. 


17. 849 18. 4.287 1). “da 20% 252 
243 


384 = 16.28) <4 23: 7% 19.7 137.4 24. 46 x 98 4508 


64 x $5.61 27. STAT 233 28. 37 x $43 48 


$359.04 $2029.11 608.76 





The “number lines” shown on radios help 


listeners find the stations they want. 


: Copy both “radio number lines” along the 

i edges of a piece of paper. Mark your copies 
; to show where to find these stations. 
# 


1. CFUN, Vancouver 
4 3. CFMQ-FM. Regina 


95 60 65 70 85 


Stations with names ending 
in FM are found along here. 


100 120 140 160 
: , ~ Thee other stations 


~are found along here. 


1410 . CFCN, Calgary 1060 
92.1 . CKY, Winnipeg 580 


5. CHUM-FM, Toronto 104.5 . CINOQ-FM, Montreal 99.3 


. CKCW, Moncton 1220 
. CHTN, Charlottetown 1190 
. CHFX-FM, Halifax 96.1 
. CJON, St. John’s 930 
. CFYK, Yellowknife 1340 


FM 23 4) 93'45)'477 lloo 103] 106 108 FM 


LESSON ACTIVITY 


Using the Pages 


e You may wish to complete Ex. 2 and Ex. 16 on the board with 
the students to review the skills involved. 


e Briefly discuss the photograph at the top of page 157 and have 
a student read the statement related to it. Draw the students’ 
attention to the chart for Ex. 29. Discuss aspects of the 
chart to familiarize the students with the information 
shown. Ask, for example, what Laura’s grandfather earned Try 
each hour in his fifth year and in his fortieth year, how 
many hours he worked each day in his twentieth year, and 
how many days he worked each week in his fiftieth year. 
Ask how to find how much he earned in one day, in one 
week, and in 52 weeks in his thirtieth year. Ask for another 
way to name a time period of 52 weeks. Provide students 
with copies of page T 399 on which to copy and complete 
the chart for Ex. 29. 

Give each student a copy of page T 397 on which to show 


T170 


a sts 





AM 551/60 6570 25 |I00 ido ido Io0 AM 


ts 10. 2. BZ II. 1. 


the graph for Ex. 30. They may choose the information 
from one of the three rows they completed; that is, the 
amount earned in a day, a week, or 52 weeks. Discuss the 
headings to be used for the graph, suitable scales, and so 
on. Note that the students are reminded to round amounts of 
money before graphing them. 

Ex. 31 is starred and may be considered a long-term 
group project. Ask each student to contribute at least one 
row to the chart. 


This: These exercises demonstrate an application of the 
number line. For some radios, stations are located by points 
on a scale and involve decimal numerals. To save space on 
the AM scale of a radio, the zero in the ones’ place is 
usually omitted from each numeral. For example, the 55 on 
the scale refers to 550 ke (kilocycles). The radio shown is 
tuned just past 140 (1400 kc) and is, therefore, tuned to 
station CFUN, Vancouver (1410): You may wish to have 
students use copies of unmarked number titles from page 
T 389 for these exercises. 





ey 
O 


Amount earned in a day (in dollars) 


Laura's grandfather 
retired after 50 years 
with the company. 


29. Complete this 
chart that shows 
how much he earned 
at different times 
in the 50 years. 





1st 
year 


| Sth 


year | 


10th 
year 








eS a 
Amount earned 


each hour ee 


$0.76 


$1.41 





Hours worked 
| in a day 


10 





Amount earned 
in a day 





Days worked 


[in a week | 


9 








Amount earned 


? 
in a week 1629.70 


? 
$45.60 


a ? ? ? ? 
$84.60 17! 72 209.20 $294.30/$314 24} 








Amount earned 
in 52 weeks 




















a? 2 2 2 2 ? 
BI544.40 ba371.20BU344,20 BAIAA.YUIO B7B4OBIS 329.60b16 340U8 








30. Draw a graph using the information 
from one of the rows you completed 


: Round the amounts : 
: of money before 


in the chart above.Graphs are shown below: you, draw the graph. 


. Find the information you need. Then complete 
a chart like this for jobs in your community. 


Answers will vary 





| 
| Amount earned 
each hour 


Hours worked | Days worked 


in a day 


| in a week 


Amount earned 
in a week — 








s+ @® 
QO; ;O 


Wee SU! =: 
oon © 


B 


3 





$251, 





RELATED ACTIVITIES 


e For further practice, you may wish 


to have students complete some of Ex. | 


23-46 on page 335. 

e Have students extend the Try This 
feature to include favorite radio sta- 
tions in their area. 


Amount earned in 52 w 
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Pages 158-159 
LESSON OUTCOME 


Find the product of two factors when 
one factor is 1000, 100, 10, 0.1, 0.01, 
or 0.001 


1000, 100, 10, 1, 0.1, 0.01, or 0.001 as a Factor 


When you multiply a number and 
0.1, 0.01, or 0.001, the digits 
move to places with lesser 
values in a place-value chart. 


When you multiply a number and 
10, 100, or 1000, the digits 
move to places with greater 
values in a place-value chart. 


Materials 

flannel board and felt numerals (sev- 
eral for each of 0 to 9), or a magnetic 
board and magnetic numerals 


NO | ten thousands — 
hundredths 
thousandths 


NI CO thousands : - 





Prerequisite Skills 

Interpret place value in numerals for 
whole numbers and decimals to 
thousandths; find the product of a 
whole number and a decimal 


N 0 © hundreds 
No © © cy tens 
OONAO O O ones 


23 
28 
2.8 
2.5 
28 
2.8 
238 


Checking Prerequisite Skills 
What does each 4 mean? 









































1130 240) 4 Fens Working Together 
2. 1302.40 4 tenths Complete the chart. One factor is 576. 
3. 130.240 4 hundredths When the Ae and the 
: move the digits in d B 
4. 13 024 4ones other factor is 2 product Is 
1000 _‘3_ places the jsf: puesta 
+ dt+h 
5. 13.024 eS 5 F 100 Q?_ places the 2 |ef+ 57? 600 
Multiply. . 10 1? place the _? |ef+ $760 
6. 03845 I3.5 : 1 Q?_ places al 2576 
: 0.1 1? place —2_right ? 57.6 
Tends SBALX 12), 20.829 0.01 avaeplaces —2 right (5 WS 


Multiply. 

8. 35.9 x 100 35900 
11. 4x 0.01 0.0U 
14. 0.051 x 10 95} 


9. 0.001 x 4075 4Uo75 
12. 1000x0.8 300 
Ube Onl xs Sis 0.35 


10.10x26 360 
13. 100 x 0.1 {0 
16. 0.6 x 0.01 9.006 


158 





LESSON ACTIVITY 


Before Using the Pages 


e Prepare the flannel board to show a place-value chart from ten 
thousands to thousandths. Have students place felt numer- 
als on the flannel board and reposition the numerals 
according to your instructions for the following activity. 
(The activity may be adapted for use with magnetic 


ten thousands 
hundredths 
thousandths 





thousands 





numerals on a magnetic board or the chalkboard, if magnets 
will adhere to it.) 

Write the following exercises on the board and have the 
students copy and complete them. Discuss the similarities 
and differences among the exercises. 





13 446 2s 46 3. 46 4. 46 
me I x 10 x 100 x 1000 
5. 46 6. AG. hu 46 
x 0.1 x 0.01 x 0.001 





Have a student place numerals in the place-value chart on 
the flannel board to show the first product, 46. 


T179 


Have another student move the same numerals to show the 
product for 10 x 46 and describe the change in position 
and the need for showing 0 in the ones’ place. Adjust the 
numerals to show | X 46. Then have a student show the 
product for 100 x 46 and describe the change. Adjust the 
numerals to show 1 X 46 and repeat the procedure until 
each product has been shown and described. For decimal 
multipliers, use a felt dot on the flannel board for the 
decimal point. You may wish to repeat the activity for a — 
similar set of exercises using 146, for example, instead of 
46. Ask the students to show the digits in the place-value 
chart without multiplying first using paper and pencil. 























RELATED ACTIVITIES 


e For further practice, you may wish 


Exercises ivemnemestindditenen ics to have students complete Ex. 47-54 
Multiply. length all use “metre”. on page 335. 

10x 42 440 2. 0.01 x §2052 km (kilometre) =1000m e Prepare a set of numeral cards 

Paco1 Oe 4. 27.64 x 10027du|1 hm (hectometre) = 100m showing numbers such as 42, 3.61, 

- 1000 « 1,82 1820 6. 2.6 x 0.010.026 dam (decametre) 10m 0.053, 18.21, and 124. Mark a die to 

. 100 x 0.008 08 8. 01x0.040004 m (metre) ee show 1000, 100, 10, 0.1, 0.01, and 

0.001. Have students toss the die, 


9. 0.001 x 6500 65 10. dm (decimetre) 


0.63 x10 G3 


0.1m 





il C075 = 000m Si2. cm (centimetre) 


0.001 x 48 0.0U¢ 





0.01 m 





1132 011) = 746 Ome 4) mm (millimetre) 


10x0.76 7.6 





0.001 m 





15. 0.03 x 100 3 16. 3x 0.01 0.03 


The names for diffe 
These machines change the 


numbers on each tape entered 
according to the rules shown. 


in the same way. 


rent units 


of mass all use ‘gram’ 


1. Make a chart, like the one 








above, for the units of mass. 


A chart is shown on page T3649 


The chart would be 


gin like this: 





1 kg (kilogram 


)=1000g 








100g 


The names for different units 


What will the new tape show when 


the tape below is entered into 


machine A: 254, Q5U0, as 400, 254 000 
17. machine A: 18. machine B? 


~ 
: S % S 
se eS Xs aS 


19. machine C? 20. machine D? 


S S S 
° [e) ° 

on 2 a 
es S 


*21. machine B and the tape from 
B then entered into machine A? 


8 : ° iS 
fo) t ; “7 
© Rs %S y; 


. What results when a tape is 

entered into machine D and 

then its new tape entered 

into machine B? 
13. machine B: 0.054, 2.54, 295.4, 254.0 
19. machine C: 0.10, !.00, 10.00, 100.00 
20, machine D: |00, 1000. 10 000, 100 000 
al. machine A: 0.3, 3.3, 33.3, 333.3 


of capacity all use 
in the same way. 








A chart is shown on 

















will be the sam 





“litre” 


2. Make a chart, like the ones 
above, for units of capacity. 


page 1369 


3. Complete three charts like this, 


one for length, 
one for mass, 
and one for 
capacity. 


QQ. The final numbers 


e as 


the original numbers 


draw a numeral card, and find the 
product of the two numbers. If stu- 
dents play in groups of three, points 
may be awarded at the end of each 
round: two points for the greatest 
number, two points for the least 
number, and one point for the middle 
number. At the end of ten rounds, the 
player with the highest score is the 
winner. 

e@ Use an overhead projector to dem- 
onstrate the product of a number and a 
power of ten. Write a numeral, for 
example, 3764, on one piece of ace- 
tate. Place it over another piece of 
acetate showing a place-value chart 
and a decimal point (A). Move the 
acetate sheet showing the numeral to 
the left or to the mght over the 
place-value chart (B). 


FNC (PM 1 Son FO Pe Fe PS 
3] 746) 4 


BSS re aor et. ih 
3/7|644 


> 


asi = 


= = 
rea! = 


<2 
SS SS eee 


v7 | Fad £2 FS 


= 


Exercises: Caution the students to keep the left-to-right order of 
the four numbers shown on the tapes for Ex. 17-22. Note 
that Ex. 21 and 22 involve the use of two machines. The 
result of using machine D and then machine B, as in Ex. 
22, results in the original numbers on the tape. In other 
words, the effect of multiplying a number by 10 can be 
‘‘undone’”’ by multiplying by 0.1. 


Using the Pages 


e The example presents a place-value chart showing all the 
products in sequence from 28 x 1000 to 28 x 0.001. 
Demonstrate that 28 means 2 tens 8 ones and that 28 x 1 
results in no change to the place values of the digits. Then 
discuss the changes that do occur for each of the other 
examples. 

Try This: These exercises review and summarize the relation- 
ships among units of length, mass, and capacity. The prefix 
in the name of a unit implies a power of ten. The prefixes 
emphasized in the first chart are applied in Ex. 1 and 2. 


Working Together: The completed chart will provide students 
with a summary of how each power of ten as a factor affects 
the digits of the other factor. The students should think of 
the decimal point being in a fixed position, and the digits 
moving to the left and to the right from the decimal point. 
Emphasize that factors such as 1000, 10, and 0.001 are 
special because our system of numeration is a base-ten 
system, and consecutive place values are related by the 
number ten. For this reason, they affect the digits of the 
other factor in a way which enables us to determine their 
products easily. Note that the product for Ex. 13 can be 
described in terms of either factor since each is a power of 
ten. 


Assessment 

Multiply. 

1. 10 x 19 190 2. 2.6 X 0.01 0.0QG 
Sasa 0.100.005 4. 1000 x 0.023 ad 
5. 0.001 x 8200 3.2 6. 100 x 0.006 0.6 
7. 0.43 x 10 4.3 8. 0.1 x 4.5 0.45 
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Page 160 


LESSON OUTCOME 


Multiply by 1000, 100, 10, 0.1, 0.01, 
or 0.001 to express a measurement 
given in one unit of length in terms of 
another unit of length 


Prerequisite Skills 

Express one metre as decimetres, 
centimetres, and millimetres, and vice 
versa 


Checking Prerequisite Skills 
Complete. 


fem =o dm 
Zeldin 2 0,1 om 
Seat == (OG. cin 
4. 1cm = 0.0| m 
5. 1 m = 1000 mm 
6. 1 mm = 9.00! m 


RELATED ACTIVITIES 


e Have students complete tables simi- 
lar to the following. 





4 





























| mm 450 





LESSON ACTIVITY 


Before Using the Page 





Changing Measurement Units 


Knowing how to multiply by 10, 100, 1000, 
0.1, 0.01, or 0.001 can help you change 
from one measurement unit to another. 





1m= 10dm 
1m= 100cm 
1 m= 1000 mm 


1 dm =0.1m 
1cm =0.01 m 
1 mm =0.001 m 





How many metres 
are there in 25000 mm? 
1 mm =0.001 m 
25 000 mm = 25000 x 0.001 m 
25000 mm = 25m 


How many centimetres 

are there in 3.28 m? 
1m=100cm 

3.28 m = 3.28 x 100 cm 

3.28 m = 328 cm 


Exercises 
Complete. 


1. 1m= mm |000 E 1cm= m0.0| 
4.67 m=4.67 x mm|o00 62.5 cm = 62.5 x moO.Ol 
467 m= mm UG70 62.5 cm = mM0.62a5 


3. 16000.mm = 3 mG ADS CSim= -cmieas 5. 7m=  mm7000 
6. 2.75 cm= mm 97.5 7. 450 cm = mus 
9. 2.875 m= dma275 10. 3.4dm= mo3au 11. 63dm= cm G63 


8. 280 mm = cM 223 


Change each to millimetres. 

P2. 0.3cm 3 mm 13. 1.28m |aSO mm 14. 75cm 750 mm 15. 0.33 m 330 mm 
Change each to centimetres. 

16. 0.7m 70cm 17. 7500 mm 750 cm 18. 12.8 m |Q30 cm19. 50mm 5 cm; 
Change each to metres. 


20. 3500mm 35m 21. 26cmo0aGm 22. 4mmo0.004 m 23. 1250cm |Q25 m 





Use these facts to 
help you change 
24. 185¢ to dollars. $\ a5 25. $0.63 to cents. G3¢ 26. 250° to dollars. $9 50 
27. $10.80 to cents. |\oO@O¢ 28. 4¢ to dollars. $0 ou 29. $0.30 to cents. a0¢ 


[s1 = 100 


1¢= $0.01 
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Using the Page 


e Draw attention to the six sentences inside the rectangle. 
Emphasize that knowing these relationships helps in 


@ Write a few exercises on the board and complete them with the 
students to review the work of the previous lesson. 


4.32 x 100 = 432 12.5 x 10 = 125 
155 x,0,018= 1°35 1630 x 0.1 = 163 
6.2 x 1000 = 6200 4320 x 0.001 = 4.32 


Tell the students that multiplications similar to these are 
useful in changing from one unit of measurement to 
another. Demonstrate that multiplication by 100 is used to 
express metres as centimetres, since 1m is equal to 
100 cm. Have students suggest examples and write them on 
the board. 

3m=300cm 4.32m=432cm 5.5m = 550 cm 


Similarly, demonstrate that centimetres can be expressed as 
metres by multiplying by 0.01, since 1 cm is equal to 
0.01 m. 


35cm = 0.35m I9cm=0.09m 142 cm = 1.42m 
T7174 





selecting the correct factor. Discuss the two examples 
provided, paying particular attention to the power of ten 
used in the multiplication. Work other similar examples on 
the board as required. 


Exercises: The students can use the format shown in Ex. 1 and 2 
for the remaining exercises. Some students may be able to 
perform the first two steps mentally and then write only one 
sentence. Have students refer to the six sentences at the top 
of the page as needed. Ex. 24-29 require a similar thought 
process involving amounts of money. 


Assessment b 
Change to millimetres. 
1. 0.4 m 400 mn. 34 cm 340 mn8. 1.45 m 1450 mm 


Change to centimetres. 


4. 6300 mm 5. 0.6m 
630 cm 60 cm 


Change to metres. 


6. 9 mm 7. 1250 cm 
0.009 m las 


Multiplying Decimal Tenths, Both Factors Less Than 1.0 


The product of two decimals showing tenths 
is a decimal showing hundredths. 








Working Together 


Write a 
multiplication sentence 
to match this picture. 


An 
FF ooo 
03) BEE 
a oa 





a 
‘- 
C 
= 
is 
. 
i. 
O 
03 x 0.9 = 0.Q7 


Exercises 
Multiply. 


1. Of ZO? 
0.2 07 
0.06 O14 


6x 8=48 
6 tenths x 8tenths = 48 hundredths 
0.6 x0.8=0.48 


A rectangle 0.6m wide and 
0.8m long covers 0.48 m2. 


4x2=8 
4 tenths x 2 tenths = 8 hundredths 
0.4 x 0.2 =0.08 


A rectangle 0.4m long and 
0.2m wide covers 0.08 m?. 


Complete each multiplication. Remember, 
the product of two decimals showing tenths 
is a decimal showing hundredths. 


78: 





3 tenths x 5 tenths = 
03 x 05 = ae 








7 7 tenths 
8 tenths 
» hundredths 














309 4. 0.3 5. 0.8 6. 0.4 
0.5 0.3 0.5 0.9 
0.45 0.09 0.40 0.36 


Page 161 
LESSON OUTCOME 


Find the product of two one-place 
decimals, factors to 0.9 


Materials 

metre sticks marked in tenths of a 
metre, models for hundredths or an 
overhead projector (optional) 


Prerequisite Skills 
Use multiplication to find the area of a 
rectangular region in square metres 


Checking Prerequisite Skills 
Complete the chart by finding the area 
of each rectangle. 

















Area 
A; asd ma 
De “7 m4 
3. UO ma 
4. 1Q ma 











RELATED ACTIVITIES 


@ Provide students with copies of the 
diagrams on page T 395 to represent a 
metre square marked into hundredths 
of a square metre. Have them shade 
the diagrams and write multiplication 


7. 0.6 x 0.4 0.24 
11. 0.2 «0.8 O1G 


8. 0.7 x 0.7 0.49 9.09x08 072 
12. 0.0740 GS0ES) HIS) 016 -c0;510S0 





LESSON ACTIVITY 


Before Using the Page 


@ Display metre sticks marked in tenths. Have students locate 
points for such lengths as 0.3 m, 0.4 m, 0.7 m, and 0.9 m. 


e In advance of the lesson, draw a square with sides 1 m long on 
the board and draw grid lines so that the square is divided 
into hundredths. You may prefer to use an overhead 
projector so that the image projected on the screen or 
chalkboard is 1 m? in size. Have students observe that the 
sides of the metre square are marked in tenths of a metre 
and that the area, 1 m’, is divided into 100 small squares. 
Develop that each small square has an area of 0.01 m’. 

Shade a rectangular region of the metre square in the way 
shown on page 161. Have students name the length and the 
width of the region in tenths of a metre and name the 
number of hundredths of a square metre in the region. 
Write the corresponding multiplication sentence on the 
board. Repeat for other rectangular regions. 


10. 0.1 x0.7 0.07 
14.04x06 O2uU 


sentences as described in Before Using 
the Page. 


161 


Using the Page 

© The concept developed in Before Using the Page is reinforced 
in the worked example to emphasize that the product of two 
decimal-tenth factors is a decimal hundredth. Products are 
also seen as extensions of basic multiplication facts. 


Working Together: Use other similar exercises as needed. You 
may wish to have students sketch diagrams for Ex. 2-5, 
similar to the one shown in Ex. 1. 


Exercises: Observe the students closely as they work to ensure 
that they do not add the decimal tenths by mistake. Watch 
to see whether they include the 0 in the tenths’ place in the 
products for Ex. 1, 4, and 10. 


Assessment 

Multiply. 

1eaGro 2. 0.5 3. 0.9 4. 0.2 x 0.7 0.14 
0.7 0.4 0.9 5. 0.8 x 0.1 0.08 

04a O20: 0.3I 


geriverss 


A 2 


mye fu d_ £2 E27 


se 


=. 


a2e £ 
a 


ii 





Pages 162-163 
LESSON OUTCOME 


Find the product of two one-place 
decimals, one factor to 0.9; solve 
related word problems 


What is the area of a rectangle 
that is 3.7m long and 0.8m wide? 


The product of 


Multiplying Decimal Tenths, One Factor Less Than 1.0 


“Multiply 0.8 and 3.7. ° 


0.8 and 0.7 is 0.56. 


Materials 
models for tenths and hundredths 
(optional) 


Prerequisite Skills 
Find the product of two whole num- 
bers, one factor to 9 


Checking Prerequisite Skills 
Multiply. 


The product of 
0.8 and 3 is 2.4. 


0.8 x 0.7 = 0.56 











1. 34 2. 16 3. 123 
3 9 a4 
10a er uaa 
4.7 x 817 5. 6 x 355 
5719 2130 








The product of 


0.8 and 3.7 is 2.96. 











0.8 x3 7 -— 2.96 








The area of the rectangle is 2.96 m2. 


162 


LESSON ACTIVITY 


Before Using the Pages 


© Have the students complete products for pairs of exercises 
similar to the following. 


3 0.6 2 0.3 
x04 x 0.4 








8 0.5 
x ON meee On 





OY 3 OF 




















Relate each multiplication to a rectangular region, sketch- 
ing diagrams to illustrate the product. For example, a 
rectangle 3 m long and 0.2 m wide would have an area of 
0.6 m’. A rectangle 0.6 m by 0.2 m would have an area of 
0.12 m’. (Models of tenths and hundredths may be adapted 
to illustrate the products.) 





0.2 x 0.6 = 0.12 





Write the following exercises on the board and relate each 
to the corresponding pair of exercises completed earlier. If 
possible, lead the students to suggest how the products may 
be found. 











Using the Pages 


@ The worked example develops the product for 0.8 x 3.7 
through three stages using an area model. This can help 
students to understand that the product of two decimals 
showing tenths is a decimal showing hundredths. Lead the 
students through the development on page 162. Have them 
count the blue parts for each diagram and verify that the 
product is 2.96. Emphasize that the product shows decimal 
hundredths. The worked example continues on page 163, 
illustrating that the product can be found in a way similar to 
that for whole numbers. Multiplication is carried out from 
right to left as usual, regrouping where necessary. Draw 
attention to the portion of the worked example at the bottom 





Take another look: 
For the product, 


Sieai/ 
OFS 


Use 0.8 x 0.7 = 0.56 
5 
Sp 
OG 


eal os 


: No decimal point . 


, is shown in 


: the product yet. S 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete some of 
Ex. 55-66 on page 335. 

e Assign further practice in the form 
of diagrams prepared from copies of 
page T 390. Write factors in the circles 
and have students write products in the 
squares. 


Working Together 


Write a multiplication sentence 
to match this picture. 





05x Qa3= 1.15 














Complete each multiplication. Remember, 
the product of two decimals showing tenths 
is a decimal showing hundredths. 


1.}38 38 tenths 














“ek = 


aor 
a 


Fad £28 £275 


Bake 


givers 


——S—— 


2 


4 _4 tenths 
»hundredths | 
Then, - Ez 
use 0.8 3=2.4 3. 5.7 4. 26.3 B05 «7.9 S55 
OK} 07) 6. 0.8 x 36.5 29.20 
ia : Joe @ Write one-place decimals less than 1 
Barigecs on the faces of a cube. Write one-place 
Multiply. decimals greater than | on the faces of 
1. 46 253.5 S158 4. 2.3 another cube. Have students roll the 
0.3 08 09 D4 cubes and find the product of the two 
hos 2,80 = fata numbers shown. Suggest that students 
ati es <e if rae eS: oa play the game in pairs and keep a 
3.48 22.80 ach hob eee cumulative sum of their scores. After 
Multiplying 9.0653 318 10.02x66 1.3a several rounds, the player with the 
412.05 x 4.7_-BrS5 22125-0,8 <p ou lG greater sum is the winner. 
is like 13. 0.9 x 61.5 55.35 14. 0.7 x 38.9 27.23 e Have students complete multiplica- 
multiplying Whaiis.the -dreadotinmectengienthaas tion exercises similar to the following 
and observe the patterns in the prod- 
15. 0.4m wide and 6.6m long? 2.64 m®@ 
but you have to ; é ucts. 
BD décimalepeint 16. 1.8m long and 0.7m wide? |.a6 m ee < aa “a 
in the product 17. 0.6m wide and 7.6m long? 4.56 m@ ; : ; ; 
when you finish. 18. 11.9m long and 0.9m wide? !0.7! m3 x_0.3 x 0.3 x 0.3 x 0.3 
a 1.2 PSs) 1.4 
x-0:3 x 0.3 x 0.3 x 0.3 
of page 163. Emphasize that the decimal point is placed Assessment 
when Bi DS ba e, oe ean pre by Multiply. 
stating that the product shows hundred hen each of tw 
aie age anae NneeOh wee 6134 606s) 3, 14 eg 
0.6 0.9 0.2 0.7 
Working Together: Have students count the blue parts of the 2.04 85 2.44 a3.au 


picture and write the corresponding multiplication sen- 
tence. Then ask them to multiply 0.5 and 2.3 to obtain the 
product and compare the answers obtained these two ways. 
Ex. | and 2 help students to relate multiplying decimals to 
multiplying whole numbers. Use other similar exercises as 
needed before continuing with Ex. 3-6. 


What is the area of a rectangle that is 
5. 0.3 m wide and 2.9 m long? 0.87 m@ 


Exercises: Ensure that the students write the symbol m? in their 
answers for Ex. 15-18. 


Pages 164-165 
LESSON OUTCOME 


Multiply two one-place decimals; 
solve related word problems 


Prerequisite Skills 
Multiply two whole numbers 


Checking Prerequisite Skills 
Multiply. 


La62 2. 265 3. 180 

14 37 294 

B68 9805 52a 920 
4. 347 x 419 5. 16 x 1473 
14S 393 a3 5623 


LESSON ACTIVITY 


Before Using the Pages 


© Write several exercises similar to the following on the board. 
Complete them with the students to review the preceding 
lessons on multiplication with decimals. 





Multiplying Decimal Tenths 


The paint can says that there is enough paint 
inside to cover 15m?. The side of the garage 
is 6.7m long and 2.4m high. Is there enough 
paint to cover the side of the garage? 


Multiply 2.4 and 6.7. 
you need to know how 


For the product to multiply 4 and 67, 


2 


The decimal point would” 
be here, but there is “~ 
no need to show it yet. * 
and how to 
multiply 2 and 67. 


Then add and place 
the decimal point. 


TT 


: The decimal point is %., 
i here since the product -: 
: of tenths and tenths 2 
‘is hundredths. ,....°" 


The decimal point”; 67 
e would be here, but 4 
: there is no need ae 


The side of the garage has an area of 16.08 m2. 
There is not enough paint for the side of the garage. 


164 








257, If students are not able to suggest the 
x 6.3 exact product, they may be able to 
81 round each factor to the nearest 
16 20 whole number. Then they can multi- 


17.01 ply to estimate the product 
(6 X 3 = 18) and determine the lo- 
cation of the decimal point. 








0.7 prot 
Xe XO : 
21 8] Using the Pages 
@ Have a student read the word problem to introduce the 
0.7 2.7 situation. Explain that the solution involves finding the area 
a ma of the side of the garage and thus multiplication is used. 
: 81 


Emphasize that if both factors are decimals showing tenths, 
the product is a decimal showing hundredths. Point out that 
until now, one of the two decimal factors in a multiplication 
has always been less than 1, as in the last two examples 
above. Write the following exercise on the board, pointing 
out that each factor is greater than 1 and shows tenths. Ask 
students how to find the product. 


T4170 





Point out that each factor is a decimal greater than 1 and 
shows tenths. Ask how many decimal places the product 
will have. 

Follow the direction of the arrows in leading the students 
through the solution. Note that the decimal point is placed 
after adding the partial products. Emphasize the similarity 
to multiplying whole numbers. Discuss why there would 
not be enough paint for the side of the garage. 


Working Together 


Complete each multiplication. Remember, 
the product of two decimals showing tenths 
is a decimal showing hundredths. 


© ra) o 


Multiply. Then change the order of 
the factors to check your work. 


5. 5.9 . Check ,38 °. 6. 6.8 
3.8 using Dh 23 
Ses OY | Rover 15.64 


Exercises 


Multiply. Then change the order of 
the factors to check your work. 


1. 4.8 2 Any Shy Sis/ 4. 7.3 
2.3 8.2 5.5 Sid! 
11.04 33,54 20.35 a 70 
6. 23.4 7. 689 8. 56.7 9. 82.5 

9.6 25 86.4 142 
24.64 lifetel. > YSIS, 3S a ASO) 


11. 2.9 x 9.5 2 ob Aras 13. 4.8 x 25.9 
a755 Y3Q12 1QU.32 
Solve. 


15. How many square centimetres reba 
: : Tine ig edie 
of glass are in a pane that is aed 


_16.5cm wide and 23.5cm long? 


‘ ShoVAemeinace 
. How many square centimetres are 


in all-4 panes of the window? |55| cma 


. The 2 boards on the roof of the 
birdhouse are each 11.5cm long 
and 9.5cm wide. How many 
square centimetres of wood are 
in the roof of the birdhouse? 2|35 cm2 


. The rows in the garden are 
0.5m apart. How far apart 
are the first and fifth rows? 2.0 m 


Working Together: Ex. 1 and 2 help to show the similarity 
between multiplying whole numbers and multiplying 
decimal tenths. Note that the students are to check their 
work for Ex. 5-8 by changing the order of the factors and 
multiplying. Ask them to use this method to check the 
multiplication shown on-page 164. 


Exercises: Note that the unit of measurement in Ex. 15-17 
involves square centimetres. For Ex. 18, suggest to the 
students that they draw a diagram to represent the situation. 
They should note that the distance between the first and 
fifth rows involves four spaces, each 0.5 m wide. 


4. 36.4 
15.9 
572. 76 


7. 7.4% 13.2 97.628 


8. 29.5 x 34.6 1020.70 


5. 6.6 
8.3 
54.728 
10. 259.2 
93.6 
24 Qol.lQ 


14. 76.5 x 47.4 
3626.10 





Assessment 

Multiply. 

126 Pd OH 3. 12.3 4. 22.8 x 4.4 100.32 
ib3) 2.9 Be §. 13.9 x 17.6 AYY. GY 

3.33 13.63 67.05 

Solve. 


6. A garage door is 2.4 m high and 4.5 m wide. How many 
square metres are there in the area of the door? |0.30 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete some of 
Ex. 67-80 on page 335. 

e Have students use metre sticks 
marked in tenths of a metre to measure 
the length and the width of various 
rectangular objects (to the nearest tenth 
of a metre). Ask them to multiply to 
find the approximate area of each 
object. Display the results in a chart. 


Object | Length 
oor mat | 0.9 m 
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Page 166 
OBJECTIVE 


Demonstrate competence in multiply- 
ing decimals and estimating products 


Prerequisite Skills 
Round one-place decimals to the 
nearest whole number 


Checking Prerequisite Skills 
Round to the nearest whole number. 


1p Fal Be 2:13 Gare GH 3. Goo 
4.9910 5.17.417 6. 32.8 33 


RELATED ACTIVITIES 


e Provide further practice in the form 
of diagrams prepared from copies of 
page T 390. Write factors in the circles 
and have students write products in the 
squares. For the example shown be- 
low, students may multiply the num- 
bers obtained in opposite squares and 
show the product in the triangle. If the 
products are equal, their work is 
correct. Students may investigate this 
concept for diagrams for which they 
write their own factors, using two 
whole numbers and two decimal 
tenths. 





LESSON ACTIVITY 


Using the Page 


Practice 


Rounding can 
help you estimate 
the product of 
two decimals. 


Example: 


For the product 
of 2.8 and 7.3, 


rowine) Ass SS) 
fOUNG) 723 =e 


then multiply—» 21 


Multiply for the 
exact product. _ 


2.8: The estimate * 

7.3 also helps you + 

84°, remember where : 
19 60 :-to place the 


Round and multiply to estimate the prod 
Then find the exact product. 


1. 8.1 74 248} sh G72 
5.6 6.3 1.4 
US 36 (4S) 17.G4 (12) 12.83 
6. 9.8 7. 71.4 8. 29. 
5.3 86 6. 
51.44 (SO) 6\4.04 (630) 


i9u.14 


20.44 : 


uct. 


Estimates may vary. 


4.7.7 5. 3.5 
4.9 9.1 
(9) 37.73 (40) 31.85 (36) 
7 9. 44.9 10. 31.4 
2 19.5 28.6 
4 (120)  875.55(900) 398.04 (900) 


Multiply to answer the questions about these garden creatures. 


11. A dragonfly’s wingspan 
can be 1.8 times as wide 
as this. How wide can it be? 


bic 
630 cm 


13. A frog can be 1.9 times 
as long as this. 
How long can it be? 


e Have the students study the example provided. Then ask 
several of them to explain the procedure shown. Pay 
particular attention to placing the decimal point in the exact 
product, on the basis of the estimate obtained. For 
example, answers such as 2.044 and 204.4 do not make 


sense if the estimate of the product is 21. 


e Ask the students to write an estimate of the product before 


finding the exact product for each exercise. 


TF 4 Or 


12. A garter snake can be 
12.5 times as long as this. 
How long can it be? 


420m 


— 


90.00 cm 


14. A hummingbird can be 2.2 times 
as long as this. How long 
can a hummingbird be? 








The Floating Decimal Point 
When a number is multiplied by 0.1, 


tens | ones | tenths | hundredths _ tens | ones | tenths | hundredths 
6 = 


Page 167 
OBJECTIVE 


Find the product when one or more 
factors is a power of ten, using a 
calculator with a floating decimal point 





ON? 8 2) 8 
each digit takes a value that is one place less. 


On a calculator, 





The decimal point “hops” 
one place to the left. 


In many calculator displays, the decimal point 
can be in any of these positions. 











epee ht 


These calculators have a floating decimal point. 


What will the display on a calculator with a 
floating decimal point show for each of these? 
What will be the place value of the 3 in the display ? 


TOs Xs Sl S00 3 tens 


, ten thousands 
ORS) (Op Elo = ones 





. 3000 KI 0.1 0.1 0.1 0.1 & OS 3 tenths 





. 0.3 &1 100 & 100 & 0.1 & 100 HI30000 3 +en +housands 
mOLOn 3.5 1000 0.1 100 0.001 —}0.35 3 +enths 


OE 3729 0.01 100 0.1 1000 
0.1 0.001 13.729 3 ones 





LESSON ACTIVITY 


Before Using the Page 


@ On page 158, students examined multiplication when one of 
two factors is 1000, 100, 10, 0.1, 0.01, or 0.001. In that 
case, the digits of the other factor move to places with 
greater values for 10, 100, and 1000, and to lesser values 
for 0.1, 0.01, and 0.001. In this lesson, students discover 
that on a calculator, the digits remain in the same position, 
but the location of the decimal point changes to indicate 
their new place values. 


“ For a calculator with a’: 
., floating decimal point, 
_the value for each place ® 
“in the display depends 
upon the position of “" 
: _..'s,the decimal point. 


DOO 3 [0.03 3 hundredths 


- 10) 10 & 10 10 &) 3 B}S9009 4,01 01 OI 
3 +housandths 
6. 0.01 3 110 |} AS _ 3 tenths 


Materials 
calculators (optional) 


Vocabulary 
floating decimal point 


“The digits stay in thé ia... 
“same place in the display.” 


RELATED ACTIVITIES 


e Ex. 5 can motivate a discussion 
about the effect of multiplying a 
number by 10 and multiplying the 
product obtained by 0.1. The result is 
the original number. Assign several 
exercises to enable students to discover 
this relationship for 10 and 0.1, for 
100 and 0.01, and for 1000 and 0.001. 
Ask students to make up their own 
exercises and test them on the cal- 
culator. Keycharts can help them in 
recording exercises and the results. 


4.7 100 00t=|2477 


e The concept of a floating decimal 
point can be demonstrated on the 
chalkboard if magnets will adhere to it. 
Write a five-digit numeral on the board 
and place a round magnet between two 
of the digits as a decimal point. Have 
students change the position of the 
magnet as you indicate such multi- 
pliers as 0.001 and 10. 
12345 ——> 12.345 


[10.003 


If calculators are available, review the concept of the 
lesson on page 158, assign a few multiplications such as 
10 x 1.43 and 0.01 x 132.6, and let the students discover 
that the digits remain in the same position as before 
multiplication, but the decimal point appears in a different 
position. This will lead them to a discussion of the title of 
the lesson on page 167. 


Using the Page 


e These exercises can be completed without a calculator if 
students compute the multiplications in a left-to-right order. 
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Page 168 


OBJECTIVE 

Write an equation to represent the Writing Equations 

information in a word problem Eva's mother told her their gasoline 
tank holds 40L. They bought 22 L 
to fill the tank. How many litres 

poaeoulely of gasoline were there in the tank 

equation before the ‘‘fill-up” ? 


Eva wrote this equation. 


te eee 
RELATED ACTIVITIES roel atts Naat Late atk 
e The statements expressed by the , number of ¢ umber. sonumber of 
5 : ) litfes in ae We Of itresame Mites in) 
following equations ae oe a K tha danke wade mea neural tne 
4+ 7 = 20 5 3¢.0:3=11: Ee eas ag i 
If the symbol = is replaced with >, <, An equation is a number sentence 


that has an equals sign (=). 
Sometimes all the numbers are shown 
in the sentence. Sometimes another 


or #, the sentences become true 
statements. 





4+37 <— 20 O:5°% 0:3 F715 symbol, like the n in Eva's equation, 

(# is read ‘‘is not equal to’’.) Provide is used for a number. E 

students with a list of number sen- Write an équatidn’for‘each! of these. & ad a 

tences and ask them to _ indicate Use n to stand for the number that is not given. Equations RY vary 

because relationships may often be expressed in more tnan one way. 

whether the Statements are true or false 1. The sum of two Fitbers (iS 4B Ay he product of two numbers is 

and to ring those which are equations. One of the numbers is 187. . One of the numbers is 7. 
poo IS@7 + n=23l Tx n=37) 

COlGT el oy) ¥ 3. The difference of two lengths 4. The difference of two amounts 
Sa Sk eth ie te is 95.7 cm. The greater of of money is $4.67. The lesser 

j the two lengths is 142.3 cm. amount is $0.86. 

Bra ee 2 2-570 nh, 142 pee n nas 7 ey SAO ULI, 
EEE, SSS OEEENT Ti 5. The two numbers 23.7 and . One of 2172 and 2127 is to 
\0.3 US 1.8) E Nee ae be multiplied. be subtracted from the other. 

ae a oe ke x =r % =n 
e Although the students have probably Use n and write an equation for each of these. 
completed the word problems on page What does the n represent in each equation? ise 4 ane Es ile 
49, ask them to write equations for the 7. Eva’s mother bought 8. Eva's mother bought 22 L 


information in the problems. 3 cans of motor oil. of gasoline. Each litre 
They cost $3.45 in all. Cost 22n0% 


$ +3 
Pe Ee P . Eva’s mother paid $3.45 for the 


PROBLEM motor oi]. Her total bill for the 
SOLVING asoline and motor oil was $8.36. 
3.36 - $3.45 =n 





LESSON ACTIVITY e The emphasis in these exercises is on the use of a symbol such 
as n to represent the number that is not given in each 
Before Using the Page problem. Since the relationship among the numbers is 


given, an equation may be written to show this. Finding the 
value of n in each equation is not required for Ex. 1-6. 


L However, you may wish to have the students include this 
Then ask what symbol can be written between the two y y 


numerals to show that they are names for the same number. SEP when they haye Hnisnedthenp hat Note tha, different 
134892] 1am ety equations are possible for an exercise, depending on a 


student’s interpretation. For example, for Ex. 1, each of the 
following equations is correct. 


@ Write the expression 13 + 8 on the board and ask what 
number is named. Write 21 to the right of the expression. 


Ask if anyone knows the name given to a number sentence 
that has the symbol =. Have students write examples of 


é n+ 187 = 231 

other equations on the board. Ey ak SE 
Using the Page 187 + n = 231 
231 187 


@ Have a student read the word problem at the top of the page to 
introduce the situation. Ask how the equationn + 22 = 40 
differs from the equations represented earlier. Discuss the 
use of the symbol n to represent the number of litres of 
gasoline in the tank before 22 L were added to fill the tank 
to 40 L. Emphasize that n represents the number that is not 
given. 


Page 169 
Checking Up OBJECTIVE 


Multiply. Demonstrate an understanding of the 


ene 079 3. 8.363 4. 24.6 Bi 7s65 6. 5.038 concepts and skills presented in this 
_3 Kise a ae peu 4 7 unit 
285 77 16726 \330 30.60 35,066 


76 
ka 8. 5x 287 9. 9x 15.96 . 
50.4 (8/35 okie,” 18 aoe 


Round and multiply to estimate each product. 


bine RELATED ACTIVITIES 
sTimates may vary 


Mae N27, 13.,7495. , 14.5.8 15. 9.92 16. 31.09 ¢ Have the students demonstrate the 
4 3 6 5 2 8 imilarity 1 i j 2 

oa as a tse similarity in multiplying whole num 

i : ae bers and multiplying decimals by 
oy US completing exercises similar to the 


17. for 5 planters 18. for 8 plants 19. for 4 window boxes following. Note that the basic multi- 
if each a ONY if each Cort Ae if each costs prema plication fact 2 x 3 = 6 is applied in 
Multiply. each exercise. 
20. 6.1 2h. B75 sh) 224 186 23. $4.54 24. 279 25. 2.618 3 tens 3 tenths 
31 iI 85 46 1.9 <2 22 
aQ5.7 6ala.5 1581.0 $208.34 530.1 
26. 3852 27. 43 $937, 28. 14.993 __ 29. 58 = 53.46 6 tens 6 tenths 
97.6 402.41 1385.7 3100.68 60 
Round and multiply to estimate each product. E 
stimates may vary Ml 
30. 54 Slag 32), 41905 33. 658 34. 8.38 Shey, NSS57/ 3 3 
6.7 et 26 4.2 294 34 
350 a0 150 3800 3H00 $300 x 2 tens x 2 tenths 
Multiply. Complete. 6 tens 6 tenths 
36. 0.01 x 75.2 37. 12.8410 38. 4800 mm= m 39. 35 mm= cm ta) 
0.752 lagu ug a5 | 
Multiply. ° 3 tens 3 tenths 
40. 0.6 41. 4.5 Lvs. Sil 43. 8.2 44. 1.6 45. 24.3 x 2 tens x 2 tenths 
0.4 0.9 8.6 (6,5) ’ | 
aS zt 6 hundreds 6 hundredths . 


0.24 4.05 49.03 53.30 3.48 65.61 
46. 08*67,. 47. 7.6%74,, 48.32%38 49.95% 129, | 
Estimates may vary : 
50.68 51.44 52. 69 53. 3.1 54. 8.3 55. 5.7 . 


169 


us}5) 
Round and multiply to estimate each product. 


























: : aes Multiply two decimal factors 40 LTS 
Skills Exercises Pages 23 41, 46 T176-T 177 
Multiply a decimal by a 42-45) 
one-digit whole number 1-10 T 162-T 165 47-49 Dil7 83> Ta79 
Round and multiply to Solve word problems 17-19 | 
estimate a product 11-16 T 166 
Multiply a decimal by a 
two-digit or a three-digit Comments 
whole number 20-29 T 168-T 169 Note whether errors are a result of poor recall of basic 
Round and multiply to multiplication facts, difficulty with the algorithm for multiplica- 
estimate a product 30-35 T 168-T 169 tion, or with the concept of decimals. Diagnostic tests can reveal 
50-55 T 180 which basic facts need to be memorized. Copies of pages T 381 
Multiplying with 0.001, and T391 can be used in preparing and conducting these tests. 
0.01, 0.1, 10, 100, or 1000 Lesson suggestions and related activities described for Unit 3 
as a factor 36, 37 T 172-T 173 can help students to improve their skill in multiplication with 
Express a measurement given two-digit and three-digit whole numbers. An improvement in 
in one unit of length in that area will carry over to multiplication with decimals, for 
terms of another unit of which emphasis should be placed on knowing where to place the 





length 38, 39 T 174 decimal point in the product. 








Unit 9 Overview 


Geometry 


This unit deals with concepts related to various shapes. Lines, 
line segments, and rays are one-dimensional, polygons are 
two-dimensional, and solids are three-dimensional figures. 
Parallel lines and intersecting lines are studied, including lines 
which are perpendicular to each other. Two rays are seen to 
combine to form an angle, which may be classified as an acute 
angle, a right angle, or an obtuse angle. Protractors are used 
both for measuring and for drawing angles. Line symmetry is 
examined as it is found in triangles and quadrilaterals. The 
characteristics of pyramids and prisms are studied and names are 
assigned to them according to the shapes of the end faces, or 
bases. The solids with curved surfaces — cylinders, spheres, 
and cones — are examined briefly. Problems which require two 
or more steps in their solution are featured in the lesson on 
problem solving. 


Prerequisite Skills 


e identify a straight path 

@ read a scale 

@ locate points on a scale 

@ recognize shapes that are alike 


Unit Outcomes 


e identify, name, and draw lines, line segments, and rays 

@ identify, name, and draw lines and line segments that are 
intersecting, parallel, or perpendicular 

e identify, name, and draw angles 

® trace an angle to determine whether it is congruent to another 

angle 

use a protractor to measure angles 

classify angles as acute, right, or obtuse 

use a protractor to draw an angle having a given measure 

classify polygons 

identify the angles and sides of polygons 

identify and make shapes having line symmetry 

identify and show lines of symmetry 

classify triangles as equilateral, isosceles, or scalene, accord- 

ing to the number of sides of equal length and/or the number 

of lines of symmetry 

@ classify quadrilaterals according to parallel sides and lines of 
symmetry 

© classify pyramids and prisms by the shapes of their bases 

e identify the number of faces, edges, and vertices of solid 
shapes 

@ identify the solid for a given pattern 

@ draw a pattern for a given solid 

@ identify cylinders, spheres, and cones 

® solve problems involving two or more steps 


Background 


At this level, students acquire most of their geometric 
concepts through manipulation and observation. In some 
instances they can make comparisons visually and draw 
conclusions, while in others they are obliged to use tracings and 
cutouts. Certain basic concepts underlie all aspects of geometry, 
namely, space, plane, point, line, line segment, ray, and angle. 


Td4nQad 


Some of these concepts are undefined and basic assumptions are 
made concerning them. 

The term point is undefined. On the abstract level, a 
geometric point is a particular location in space. A point is 
immovable and has no length, width, or thickness. The closest 
approximation to a point is the smallest dot on paper or the point 
of a needle. All of the other geometric terms are derived in terms 
of points. These are discussed here as a background for the 
teacher, but students are not expected to describe them in this 
manner. 


Space is considered to be the set of all points. 

A plane is the set of all points on a flat surface whose length 
and width extend endlessly. 

A line is thought of as a set of points forming a straight path 
that continues without end in opposite directions. 

A line segment is part of a line. It has two end points and 
includes all the points that lie between them. 

A ray is part of a line. It has one end point and continues 
without end in one direction. 

An angle is formed by two rays having a common end point 
which is called a vertex. 

The preceding terms which deal primarily with plane figures, 
called polygons, are useful in defining features of solid figures 
having plane surfaces. 

A face of a solid is part of a plane. 

An edge of a solid is the line segment formed where two faces 
of the solid meet. 

A vertex of a solid is the common end point of three or more 
edges. 


Polygons are closed figures composed of line segments. It 
should be pointed out that although polygons are often 
represented by cutouts of paper or wood, it is the shape, not the 
surface, made by the line segments that is the polygon. Models 
made of drinking straws and pipe cleaners approximate the 
concepts of polygons more closely than cardboard cutouts. The 
least number of line segments, or sides, of a polygon is three. A 
triangle has three sides. A quadrilateral has four sides. A 
quadrilateral with one pair of opposite sides parallel is a 
trapezoid. A quadrilateral with both pairs of opposite sides 
parallel is a parallelogram. A parallelogram with all four sides 
equal in length is a rhombus. A parallelogram with four right 
angles is a rectangle. A rectangle with all four sides equal in 
length is a square. A pentagon has five sides; a hexagon has six 
sides; and an octagon has eight sides. A polygon is said to be a 
regular polygon if the sides are of equal length and the angles 
are of equal measure. 

If two figures have the same size and shape, they are said to 
be congruent. In terms of their points, they may be matched one 
to one. Figures which have line symmetry can be divided into 
two congruent parts, but one of the parts must be flipped over to 
match the other part. 

Much of the beauty in nature, in designs, and in manufactured 
articles comes from symmetrical forms which can often be seen 
in them. Line symmetry is found in the shape of a butterfly with 
outstretched wings, of a gull in flight, or of a snowflake. A 
shape which has line symmetry can be thought of as being 
divided into two identical parts by a line, known as the line of 
symmetry. Polygons are frequently classified according to the 
number of equal sides, the number of parallel sides, or the 
number of equal angles that they have. Some polygons have 
lines of symmetry and these may be used to classify them. A 


triangle with three lines of symmetry is an equilateral triangle; a 
triangle with one line of symmetry is an isosceles triangle; and a 
triangle with no line of symmetry is a scalene triangle. Lines of 
symmetry are also found in some quadrilaterals. A square has 
four lines of symmetry, a rectangle has two, and a rhombus also 
has two. 

Some three-dimensional figures, or solids, consist of poly- 
gons sharing sides. Again, it should be emphasized that it is the 
shape, not the enclosed space, to which the term solid refers. In 
a solid, two faces meet to form an edge, and three or more edges 
meet to form a vertex. 

The least number of faces of a solid is four, and this shape is 
called a triangular pyramid (see page 340). Other kinds of 
pyramids, such as square pyramid, rectangular pyramid, and 
hexagonal pyramid, derive their names from the shapes of their 
bases, but in every case the other faces are triangles. 

Another type of solid is the prism which has two congruent 
parallel faces and three or more other faces which are rectangles 
or parallelograms (see page 340). It is the shapes of the bases 
that give the descriptive names to various kinds of prisms, such 
as triangular prism, rectangular prism, and pentagonal prism. 
A prism with each of its six faces a square is called a cube. 

Solids which have circular faces and surfaces are the cylinder, 
the cone, and the sphere. A cylinder has two parallel circular 
bases and a lateral face which is a rolled-up rectangle. A cone 
has a circular base, and the lateral face comes to a point, or 
vertex; the lateral face is a portion of another circular shape. A 
sphere is completely circular in every direction; in other words, 
all points on a sphere are equidistant from one single point, 
called its center. 





cone 


sphere 


cylinder 


In terms of points, a curve is a path between two points. The 
curve AB is a simple curve; the curve CD is the shortest curve 
between points C and D and is a /ine segment; and the curve EF 
is not a simple curve because it crosses over itself. A closed 
curve 18 a curve that returns to its starting point, and a simple 
closed curye does so without crossing over itself. 


F 
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In this unit the students work with problems for which 
solutions require two or more steps. In solving a two-step 
problem it is necessary to determine what operation must be 
performed first and with which numbers, and then how that 
result may be used with another number. Complex problems 
which involve more than two steps require this procedure to be 
repeated. To solve problems, students require abilities to read 
with comprehension and to visualize the situations. They need to 
‘feel’? what is happening in the situation so that they can sort 
out the numbers and set them up in appropriate mathematical 
relationships. 


Teaching Strategies 


If the class has been grouped by ability for instruction in the 
preceding units, the students may be regrouped or taken as a 
single group since the concepts and skills for this unit are not 
dependent on number. 

The activities require, in some instances, special materials 
such as tracing paper, semitransparent plexiglass mirrors, 
cardboard strips and paper fasteners, and models of plane and 
solid figures. If the supply of some items is limited, grouping 
may be required so that every student is able to have direct 
experience with the materials. This procedure would provide 
time for remedial work and practice in operations and for 
enrichment activities for students who must wait their turn. 

In connection with the study of angles it is important to lead 
the students to realize that the size of an angle is not affected by 
the lengths of the rays. A protractor does not measure rays; it 
measures the amount of rotation from one ray to another having 
the same vertex. 

In connection with triangles, students should also be led to see 
that the total length of any two sides of a triangle is always 
greater than the length of the third side. 

The teacher may wish to follow the Checking Up lesson on 
page 192 with an oral evaluation of a small group of students at 
one time, using models for the items named or illustrated. 


Materials 


straight edge for each student, metre stick 

tracing paper, a pronged paper fastener and two narrow strips of 
cardboard shaped like arrows for each student 

a protractor for each student 

a transparent protractor and an overhead projector, acetate sheets 
(optional) 

scissors, blank sheets of paper for each student; semitransparent 
plexiglass mirrors; large sheet of paper, magazines, catalogs 

a centimetre ruler for each student, copies of the triangles on 
page T 383 

models of prisms and pyramids named on page 188; paper 
model of a triangular prism prepared from the pattern on page 
T 386; copies of patterns from pages T 386-1388 for each 
student 

objects that suggest cylinders, spheres, and cones 


Vocabulary 

line rhombus quadrilateral 

line segment rectangle pentagon 

ray square hexagon 

point kite octagon 

end points angle (Z) solid 

intersecting vertex base, face 
intersection congruent angles pyramid 

parallel protractor prism 
perpendicular center triangular pyramid 
simple closed curve __ base line square pyramid 
line symmetry degrees rectangular pyramid 
line of symmetry acute angle triangular prism 
Mira right angle rectangular prism 


equilateral obtuse angle cube 
isosceles straight angle edge 
scalene polygon cylinder 
trapezoid vertices sphere 
parallelogram triangle cone 
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Pages 170-171 
LESSON OUTCOME 


Identify, name, and draw lines, line 


9 GEOMETRY 
Lines, Line Segments, and Rays 


: This 1S 





segments, and rays A line is straight A line is named by 
It continues without end naming two of its points “line AB 
Materials in Opposite directions in either order enol line BA. 
straight edge for each student 1 - - ° 
A B 
A ray |s part of a line. It 
Vocabulary 


line, line segment, ray, point, end 
points 


Prerequisite Skills 
Identify a straight path of a line 
Checking Prerequisite Skills 
Which sister walked a straight path 


iS named 


A line segment is part 
It has 
two end points. 


A line segment 





has one end point and continues 
without end in one direction. 





ad 

F 
This is : A ray is named by 
ray EF. naming its end point 


first, and then one 


This is 
: of its other points. 


line segment CD = 
or line segment DC. 


Cc 
its end points in either order. 


Working Together 


Study the first three rows of this chart. 


Then complete the rest of the chart 


= Sometimes these”: 


oe 





—- 





line segment AB or 





B line segment BA AB or BA 





home from school? by naming 
1. Tess 
Home 
Marina 
SCHOOL 


Anna 


ray KL KL 








ray LK LK 








line CM or line ? MC CM or MC 





| +,SR 
line segment Ror? 





RS or SR 








ray GH ? GH. 














inewZY wore. Aline Zz | ZN or yz: 





LESSON ACTIVITY 


Before Using the Pages 


e Draw the following diagrams on the board. Have students 
describe how the diagrams are alike and how they are 
different. For example, some paths are straight and some 
are curved; some have arrowheads and others do not. Ask 
what the dots represent and, if possible, elicit the word 
point from the students. Have a student identify the 
diagram of a straight path that continues without end in 
opposite directions (C). Ask what parts of the diagram 
imply “‘without end’’. Then have students identify dia- 
grams that show straight paths that continue in just one 
direction without end (B and F). Ask how diagram E is 
different from diagrams B and C. 


A 


B 
é ae ae 
<—__o—________+—_ 
T186 





Using the Pages 


e The examples at the top of page 170 introduce the terms /ine, 
ray, and line segment, as well as the use of capital letters to 
name points and figures. Have different students read the 
statements aloud. Pay particular attention to the fact that 
lines and line segments may be named two ways for two 
given points because order is not significant. However, in 
naming a ray, order is significant. For example, ray EF is 
different from ray FE. 

Have students write capital letters for the points indicated 
on diagrams B, C, E, and F on the board. Have other 
students use the letters to state the names of the figures. 


The rail on this side of 
the track suggests a line. 





RELATED ACTIVITIES 


e Have students contribute sugges- 
tions for items in a class chart similar 
to the following. 


These suggest 




















lines rays line segments 





hydro poles 


light from 
the sun 

















This section of rail ® 
suggests a 
line segment.: 


Exercises 


For line segments, the le++ers may be given in either order. 


How many line segments are there? Name them 


Starting. from here, ™. fh 
this rail suggests a ray. | 





e Have students consider in turn each 
letter of the alphabet to determine 
which capital letters can be formed 
using line segments. Have them print 
the letters and write the number of line 
segments they drew to form each 





& “1, Wigs Qc. MC 
G2, GD and GU 2. 


—- MV od 
riage 8 
welt No 


u, XY, YZ,ZW, Wx 
xX 


letter. 





Se 5. 
AB, EF, BC, 


Sages Wigs 


3, NJ, NM, NK, NL, 





Gg FG, EH,AD, 
DC, HG, DH, CG , 





pope 
E H 
How many rays are there? 


Name them Name them 
—_=- > > 


— > 
Cn Sees ee tN ely el) ihe 


Mi LK Kd, OM 





How many lines are there? 


spiel 





“ 3 ~_N 


a 

we 
aa 

8. Name two lines, 

two rays, and 
two line segments 
shown in this 
picture TAL 


XB, XP, PX, DX 


Draw the students’ attention to the illustration at the top of 
page 171. Discuss the suggestions provided and have 
students give other similar examples for objects in the 
classroom. For instance, a pencil may suggest a line 
segment. 


Working Together: Ex. 1-3 are examples that should be 
discussed with the students before they complete the chart. 
Have them use their straight edges to draw diagrams for Ex. 
5 and 7. Use other similar exercises as required. The chart 
to the right of Ex. 1-7 shows the symbols that are 
sometimes used as a short way of naming these figures. 
Their use is optional at this time because the students will 
not encounter the symbols in the exercises. 


Exercises: Answers may vary for Ex. 8. Remind the students to 
use their straight edges for Ex. 9-11. 





Draw and label these 


9. line’ TS 
10: hayeEnue 
line segment YU 


ny S) 


= ———_—7—_— 


E 


U 







Assessment 

Name two lines, two rays, and two line segments in this picture. 
EEL AA eB 

1. AD,AG 
— —_ 
AQ ,AD,DQ 
AQ ,AD,DG 


(For lines and line 
seqments , the 
letters may be aiven 
in either order.) 


Draw and label these. 


2. line JK S.oray TV 4. line segment RL 
re | V R L 
=0o_@, ee —————6 





Ja d_ £2 EZ TVA 


yO ten moped est yee) gla ls alge cet ee pew pentane 


oar 


ESN IV Eres! 


= 





Pages 172-173 
LESSON OUTCOME 






































































Identify, name, and draw lines and line Two Wes that meer are 
segments that are intersecting, paral- intersecting lines. The point 
lel. or perpendicular mii hiare they meets is their intersection... __ 
ieee A TD Tse i: 
Materials 
: aco d f i; These two lines never meet. 
metre stick, straight edge for eac | They, ard perallainlines: 
student | a oe \ 
VM = Tl ae 
Vocabulary Aide 1 Two lines that meet “| 
: e two rails on *. d form a square corner 
i i intersection, parallel, : aD a : 
A eS P one track suggest | are perpendicular lines. 
perpendicular 


“ Two tracks that meet suggest intersecting lines.: 




















Working Together 
3 gcth Q. BG and BB at P or 

For the lines shown, < ye <3 ZA pK pet pe 
1. name two that are parallel. d KO Zhe int ee 
2. name two that intersect and cp PG and GB at G or 

name their point vf PB and GB at B 

of intersection. 
3. name two that (fees ns 

are perpendicular. SS a7, 

and PB 


Line segments and on They are perpendicular 














are parallel if they if they form 
belong to parallel lines. square corners. 
Examples: ced H ee 
oO = Sac 2A F 
eT S eK 
Ke Wise 
parallel intersecting oz parallel yaa 
5 
R 
ty oul ap pi 
——-——_ we A 
aabalt. a i =i “a “S 
peaauee not parallel M 


perpendicular no intersection perpendicular 











upper edge and then along the lower edge while the metre 
stick is held in one place. Ask whether the two lines will 
ever meet. Then draw the following diagram and repeat the 


LESSON ACTIVITY 


Before Using the Pages 


e Draw the following diagrams on the board. question. 


se 


Ask for the number of lines in each diagram and have 
students describe how the lines are situated. They may say 


parse 


A 


Using the Pages 


e The examples at the top of page 172 introduce the terms 
intersecting, intersection, parallel, and perpendicular. 





that the lines cross each other in A and B but not in C. Have 
them describe the way the lines cross in B; for example, 
they form a square corner. Review the significance of the 
arrowheads in the diagrams. Ask whether the two lines in C 
would ever cross each other (if, for instance, the diagram 
were larger). Place a metre stick on the board and draw two 
lines that do not intersect; that is, move the chalk along the 


-—= ss rm 


Have students read the statements aloud, assisting them 
with pronunciation as required. Point out the symbol that 
marks the square corner indicating perpendicular lines. 
Have the students trace parallel lines and perpendicular 
lines with their fingers in the illustration of the railway 
tracks on page 172. Then draw their attention to the 
photograph at the top of page 173 and ask whether the rails 


. Possible 
EF 
HG 
EH 
EF 


answers are 

EH at E, 

GF at G, 
a he 
ay ates 


and 
and 
and 
and 


? 





Which of these 
words can you use 
for each picture ? 


parallel 
perpendicular 


intersecting 


4. T= 

















parallel 


Seng 


Aime 
5 perpendicular 


<a dog 


intersectin 5 


Sk 


a. 


Draw 


6. two parallel rays. 


7. two lines that are 
perpendicular. 


are parallel. 


For lines and line seaments, the letters 


Exercises may be given in either order 


For the lines shown,._, 


1. 


2. 


<_ “sag 
AD Meee 2. CB and AB 
name two that are ET 


name two that intersect. a \ 
Name their point bE 
of intersection. 


. name two that 


are perpendicular. 


‘AD and DC: BC and BC 


this diagram, 


. name two intersecting 


. name a line segment and 


. mame a ray and a line 


Draw 


10. 
AM 
12. 
1S: 
14. 
UG 


. two intersecting rays. 


line segments and their 
point of intersection. 


a ray that are parallel. 


that are perpendicular. 
Also, name their 
point of intersection. 





and EF at F 
oe EH at H 
EF and EH at E 


Answers will vary. 
Examples are given below 


. two line segments that are parallel. 
. two line segments that are not 


parallel and do not intersect. 

a line segment perpendicular to a ray. 

a line segment parallel to a line. 

line AB perpendicular to ray CD. 

ray RE and ray RG. 

line segment PO parallel to ray VW. 

line segment KL perpendicular to line ST. 


Look around. Make a chart like this. 


16. 





Things parallel | Things perpendicular 





two edges of the 


fence po st S corner of a picture 

















Answers will vary 


of the railway track appear to be parallel or whether they 


Working Together: Have the students write their answers on 1 
the board for Ex. 1-3 and then discuss them. Discuss the 
examples below Ex. 3. For each example, have a student 
name the figures and describe them. For instance, ray FN is 
parallel to line segment WU (line segment UW). Then 3 
continue in a similar manner for Ex. 4 and 5. For Ex. 6 and 
7, remind the students to use a straight edge. Also, have 
them use capital letters to name points on their figures. 


Exercises: Note that the names given for the two rays in Ex. 13 
imply that they share the vertex R. 





Assessment 


RELATED ACTIVITIES 


@ Have students help to prepare a large 
chart showing geometric figures and 
terms introduced in this unit. It will 
assist them in remembering new con- 
cepts. As new concepts are introduced 
they may be added to this chart or 
continued in a new chart. 


line 







ray 


line segment 






parallel lines 


perpendicular lines 





intersecting lines 






e Have students identify and draw the 
mathematical symbol for each of the 
following clues. 


a line segment = 
















another segment 






a line segment and 
two points, one on 
either side of the 

line segment 


parallel to and the 
divided 
by 


same length as 









two intersecting 
line segments that 
are perpendicular 


one line segment 


two line segments 
that share one 
end point 









For lines and line seqments , the let++ers 
may be given in either order. 


For the diagram at the right, 54 =caiae 


2 


Draw 






name two lines that are parallel. 
name a line segment and a ray oss 
that are perpendicular. PS and SM 
name a line and a line segment 


that intersect. Name their _point 
of intersection. SR and PL, S 






<> — 
PM and PL, P L 


4. line segment AB perpendicular to ray AC. 
5. ray FG parallel to ray JK. 


6. two intersecting line segments, MN and PQ. 








= 








Pages 174-175 
LESSON OUTCOME 


Identify, name, and draw angles; trace 
an angle to determine whether it is 
congruent to another angle 


Angles 


MatetialS. fet, Gene ai tan | ‘Mos 
tracing paper and a straight edge for 
each student, a pronged paper fastener 
and two narrow strips of cardboard 
shaped like arrows for each student 
Vocabulary each ray. 
angle (2), vertex, congruent angles 


Two rays that have the same 
end point form an angle. 


An angle is named by 
naming the vertex and 
one other point on 


The common end point is 
the vertex of the Epele y 


'B is S the vertex we 


“of this angle. © 


Brees a 


C 





The vertex letter is always the 
middle letter in the angle name. 
The angle above is angle ABC or | 
angle CBA. A shorter way to 

show the name is ZABC or LCBA. 


Two angles that are the same size are 


Prerequisite Skills 
Identify, name, and draw rays 


congruent angles. You can use tracing paper 
to test whether two angles are congruent. 








Checking Prerequisite Skills 
How many rays are theres Name them. 


1. 








B 


Trace. 











Move the tracing. 




















Name each angle. 


a ‘they match, ’ 
“they @ are - congruent, é 


Working Together 


Names will vary, the vertex is 
always named in the middle. 


2. 


a ZLMK te 
: ae LW2x 
DL ZDGH Me 
Draw and label these. é 0 hes M2X, / 2 
2. ray PQ 3. ray RS 
i 5 D 
P Q R S eee es pe Answers will vary 
ae Cea Et 4. Test whether 2 DGH is congruent BeZOPRR: 6. LGIM sa LJTM. 


to 4 KML in the exercises above. 
They are not congruent. 


174 


LESSON ACTIVITY 


Before Using the Pages 


© Give each student a pronged paper fastener and two narrow 
strips of cardboard, each cut to a point at one end and 
having a hole in the other end. Tell the students that each 
strip represents a ray and the hole represents the end point 
of the ray. Have them use the fastener to join the two 
“‘rays’’ so that they share end points. The strips may now 
be moved to represent angles of different sizes. Have the 
students use the strips to match angles formed by objects in 
the classroom. Many will be angles that form a square 
corner, but other angles can be found. Some examples are 
angles formed by the blades of scissors, by two fingers on 
one hand, and by the hands of a dial clock. 


Using the Pages 


e The term angle probably was mentioned during the prelimi- 
nary activity. Have a student read the statement at the top of 
page 174 to formalize the concept. Note, also, the term 


an a a a 


ar 


vertex and have students point to the vertex of their 
cardboard angle models. Have the students use their fingers 
to trace 7 ABC in the example, starting first at point A and 
then again at point C. This will help them to understand 
why the letter at the vertex is always the middle letter in the 
name of an angle. Point out the symbol Z for ‘‘angle’’ and 
caution the students to take care in drawing the symbol so 
that it does not appear to be the symbol < for ‘‘is less 
than’’. The lower line segment of the symbol for ‘‘angle’’ 
should be horizontal. 

Introduce the concept of congruent angles and the 
method of checking for congruent angles by using tracing 
paper. Also, have each student work with a partner so that 
one student uses the angle model to form an angle and the 
other makes a congruent angle using her/his angle model. 


Working Together: Note that Ex. 3 shows three angles. 
Provide the students with tracing paper for Ex. 4. Have 
them use a straight edge for Ex. 5 and 6. Point out that the 
angles named in Ex. 6 share letters, and thus they would 
share points in the diagram. 





MNELAIECY AVIIVITICS 


@ New concepts from this lesson may 
be added to the chart suggested in 
Related Activities on page T 189. 

e Have students use geoboards and/or 
geopaper (copies of page T396) to 
show pairs of line segments that are 
parallel, perpendicular, and intersect- 
ing, and angles that are congruent. 

@ Many students will enjoy discover- 
ing that line segments can form a curve 
through the process of ‘‘curve stitch- 
ing’’. A pattern and directions for its 
use are given on page T378. 


Exercises 


Use tracing paper. They are congruent 


1. Test whether 2. Test whether ABC on page 174 
these two and the angle formed by the 
angles are ground and the ramp holding 
congruent. the truck are congruent. My 


They are congruent 


Pal es bay ey 
(RANE ZLCH, ZACL 


: 
3. E 4. 4 Yy 
LLVN A ICE ZACK u 

1 ses aes SO Gia 
E ve Ss | 


Write two names for each angle shown. 





i 
Find Draw 


Answers will vary. 


6. two angles that are congruent 7 ENNIO 8. ZPQR and ZORS. 3 
in Exercises 3, 4, and 5. W = 
ZNVL and ZHCL Q : 

Look around. Make a chart like this. x © C, 


9. | Examples of angles 
the two hands of a clock Thee Lips slot Wa 























ee he 
Answers will vary. 








Exercises: The students will require tracing paper for Ex. 1, 2, 


and 6. 
A 

Assessment 

: B “ap R 
Write two names C OG 
for this angle. Draw 
Wh cet Sion SN L ? eae Aan N84 Ee 53 °z] POR: 

ZNML ; 

Use tracing paper. 
M 4. Test whether 7 ABC is 


N congruent to Z PQR. 
Answers will vary. 





Pages 176-177 
LESSON OUTCOME 


Use a protractor to measure angles; 
classify angles as acute, right, or 
obtuse 


Materials 
protractor for each student, angle 
models prepared in the previous lesson 


Vocabulary 
protractor, centre, base line, degrees, 
acute angle, right angle, obtuse angle 


Prerequisite Skills 
Read a scale 


Checking Prerequisite Skills 
Write a number for the points marked 


with arrows. 
1. 5 GS 


Measuring Angles 


A protractor is used for measuring angles. 


The units used on a protractor are degrees. 


The angle suggested by the star measures 36° Co 





center base line 


Working Together 


Use a straight edge and draw an angle. 
To measure your angle, place the c 
base line of a protractor on the . 
vertex of the angle. Then 

line up the base line 

of the protractor with 


36 degrees: 





one ray of the angle. 


ie ek a: 


40 50 60 70 





2 \Q7 IWS 
, M ,T 
PTET TTT TTT TT TTT TITTY TTT TTT TTT TTT py 


11020 pe SORe 14050 


20 «N10 7 oe SS 


3. Gy Laer DR rin K 
PUUTTTTT TT PUTT TTT YT TTT TT TTT TTT TTT TTT TTT Ty Tre Try 
120 110 £100 90 80 70 


. What does your protractor 
show for the measurement 
of the angle you drew? 
Answers will vary 


LESSON ACTIVITY 


Before Using the Pages 


@ Draw 2 ABC on the board so that line segments BA and BC 
are each at least 50 cm long. Have students come to the 
board and use their angle models to form an angle 
congruent to 2 ABC. Repeat the procedure for the other 
angles shown below. 


I K 
A H 
ee ea a 
B G J 
G E F L 
Have students suggest which angle is the largest and then 
use their angle models to check. Develop that the measure 


of an angle depends on the amount of rotation of one ray 
from the other. Demonstrate this by matching the two 


T192 








e Place center tO 
", of protractor here.“ of protractor with 


% one ray of the angle. * 


Start at O on the base line 
and move along the scale 
to the other ray. Read 
the number of degrees for 
the angle measurement. 


“? Start at O and move 
© along the scale : 
\-*| + to the other ray. 





2. What does your protractor 
show for the measurement 
of the angle shown above? 45° 


arrows of an angle model with ray BC of 2 ABC and 
turning one of the arrows to match ray BA. Have students 
demonstrate this for the other angles on the board. 
Emphasize that the length of the strips (or segments of the 
rays) has no effect on the measure of an angle. Ask which 
angle suggests a square corner ( 2 GHI). Describe each of 
the other angles in terms of 7 GHI. For exampie, 7 DEF 
is larger than 2 GHI. Tell the students that there is a device 
for measuring the size of an angle. 


Using the Pages 


@ Introduce the words protractor and degrees. Point out the 


symbol ° for ‘‘degrees’’. These can be contrasted with the 
words ruler and centimetre (cm). Have students describe 
the shape of the protractor and note that there are two 
scales, each having the range 0° to 180°. The scales may be 
described as an inner scale and an outer scale. 

Give each student a protractor and have her/him 
compare it with the one shown on page 176. Have the 
students place their protractors on top of the one on the 





Measure these angles. Exercises 


3 r@e Measure these angles. 
acute eueecuerernenenennn 


{20° 
obtuse 


An angle that measures For the exercises above, 
90 is a right angle. 


An angle that measures 


more than 0° but Complete. 


7. are the angles acute, right, or obtuse angles? 


RELATED ACTIVITIES 


e Have students use protractors to 
measure angles for various objects in 
the room. Have them classify the 
angles as acute, right, or obtuse. The 
results may be written in a chart. 

e Some letters of the alphabet suggest 
angles, for example, the letter A. Have 
students draw a large A using a straight 
edge and measure the angles formed 
by line segments in the letter. 

e Add new concepts from this lesson 
to the chart described in Related 
Activities on page T 189. 

e Have students use geoboards and/or 
geopaper (copies of pages T396) to 
show acute angles, right angles, and 
obtuse angles. 

e Have students join dots on geopaper 
to form different angles. Have them 
use protractors to measure the angles. 
e Have students name the angles 
shown by the hands on a dial clock for 
certain hours, for example, 2 o’clock, 
3 o'clock, 4 o’clock, and 5 o’clock. 
e@ Discuss with the students through 
how many degrees the hour hand 





an acute angle. ae ee 175° | SOBWS 


moves from 12 to 3, from 12 to 6, 
from 12 to 9, and from 12 to 12 





less than 90° is 8. | Angle | 
i 


An angle that measures Kind of scite (obtuse! right aad 


more than 90° but angle 





(clockwise only). This would provide 





less than 180° is 
an obtuse angle. 





mee 


6. Are the angles in Examples | Measurement | Kind of 


the above exercises of angles | of angle angle 
acute, right, or peak of house {20° 











—— 








obtuse angles? 





page to check that the angle measures 36°. Point out that the 
inner scale is used and for that scale, O is located at the 
right. Emphasize how the center and the base line of the 
protractor must be placed to measure an angle. 


Working Together: Carry out the procedure on the board at the 
same time as the students work at their desks. It is 
important that they draw their diagrams large enough for 
the rays to show under the scale on the protractor. Repeat 
Ex. | for several angles. Then proceed with Ex. 3-5 on 
page 177. 

Introduce the terms acute angle, right angle, and obtuse 
angle. Have students use these terms to describe the angles 
on the board from the preliminary activity. Point out that, 
in many instances, it is possible to tell whether an angle is 
acute or obtuse without knowing the number of degrees — 
one needs only to compare the rays with the rays of a right 
angle. 

Exercises: Ex. 1-6 are shown in the photograph. In some 
instances (Ex. 2 and 4) the rays may not reach the scale on 
the protractor. If so, have the students hold a straight edge 








enrichment with angles of 180°, 270°, 


Look around. Make a chart like this. Answers will vary. and 360° (one rotation). 


along the ray so that it indicates the number of degrees on 
the scale. For each measurement, emphasize the need to 
ask whether the answer makes sense, to help students read 
the correct scale. If an angle appears to be acute as in Ex. 5, 
for instance, the measure must be less than 90°. 


Assessment 
1. Use a straight edge. Draw angles that look like these. 


obtuse acute right 


2. Measure each angle. Answers will vary. 


3. Tell whether the angles are acute, right, or obtuse angles. 


or As RETA = 
Set ena a i a ag A ee Ripe ee a eee 


IMI eres! yY 


Page 178 
LESSON OUTCOME 


Use a protractor to draw an angle 
having a given measure 


Drawing Angles 


A protractor can be used to draw 
an angle of a certain size. 


é naib 


To draw an angle 
that measures 60”, 
draw a ray. 





Materials 

a transparent protractor and an over- 
head projector or a large protractor; a 
straight edge and a protractor for each 
student 


Then, place the center 
of your protractor on 
the end point of the ray. 


Sr [Start at O and mov 
«\ along the scale to 60. : 
Van Mark a dots =a 


eed 


Line up the base line 
of the protractor 
with the ray. 














Vocabulary 
straight angle 





Start at O on the base line © Place center of 5 ‘Line up base line™ 
and move along the scale = protractor here.; with the ray.” 


to 60. Mark a dot there. Pn ee 
SE 


Prerequisite Skills 
Locate points on a scale 
Draw a ray from 
the end point 
through the dot. 
The angle that 


Checking Prerequisite Skills 
For these number lines, 








79 a2 WS 4 Bel se a 

se be yQ a ae You can check your picture by 

Zoe. 80.8 90. 100° 110 ‘ measuring with your protractor. 
10S {C SS {L {RBI Exercises 





18089 120) SiO 1100 90 80 
1. which letter names the point for 922?W ye 


é 5 6. 18° 
2. which letter names the point for 


105? C 


3. which letter names the point for Igy 


A straight angle 
is an angle 
that measures 180°. < ° _ 


Angles are shown on page 1369. 


Use your protractor and draw angles that measure 


2. 40°. 
es BO. 


SON 
eh WHY. 


Cle SVL 
Gh Be. 


5. 104°. 
10. 135°. 


The rays that form 
a straight angle 
also form a line. 





How many angles, including straight angles, are in each picture? 


oe 


RELATED ACTIVITIES 


e Have the students classify the angles 
for Ex. 1-10 as acute, right, or obtuse 
angles. 

e Add the concept of a straight angle 
to the chart described in Related 
Activities on page T 189. 


LESSON ACTIVITY 


Before Using the Page 


e Use either a transparent protractor with the overhead projector 
or a large protractor on the chalkboard. Review the use of 
the protractor to measure an angle for one or two given 
angles. 


Using the Page 


e@ Demonstrate the procedure described in the example, using 
the overhead projector or the chalkboard. Have students 
read the statements aloud and, as they do, show the steps to 
obtain an angle of 60°. Then repeat the steps as the students 
complete them at the same time. Emphasize positioning the 
protractor on the ray and reading the appropriate scale. 
(The appropriate scale is the one for which the mark for 0 
coincides with one ray.) Use other examples. 


T194 





Exercises: You may wish to have the students name each angle 
and mark its measure as shown. 


Ex. 1 A 


pd! 
C 


Try This: Have the students copy the diagrams and mark them, 
if necessary, to find the number of angles. 

Assessment 

Use your protractor and draw angles that measure 

1. 45°. el O-. Sith. « 4. 167°. 


7 DE. \110¢ 


[77° + 17° 


Polygons 


A polygon is formed 

by line segments that ya 
share end points like DIS 
The line segments 

are the sides 

of the polygon. 


Polygons can have any number of sides. 
These are the most common kinds of polygons. 


In a polygon, the 
line segments that 
meet suggest angles. 
These are the angles 
of the polygon. 


Their end points are the 
vertices of the polygon. 


Page 179 


LESSON OUTCOME 


Classify polygons; identify the angles 
and sides of polygons 


Materials 
several narrow cardboard strips and 
pronged paper fasteners 


Vocabulary 
polygon, vertices, triangle, quadrilat- 








triangle quadrilateral 


baile 


3 sides 4 sides 


pentagon hexagon 


MeN. 


5 sides 6 sides 


octagon eral, pentagon, hexagon, octagon 


eo 


8 sides 


Prerequisite Skills 
Identify line segments and angles 





Exercises 


Name the kind of polygon shown. 


Checking Prerequisite Skills 
For this diagram, 





ile 2: 








quadrilateral 





P S 


R Q 3 
octagon 1. how many line segments are there? 


2. how many angles are there? > 





6 


= 





Complete. 








8. 











aly, RELATED ACTIVITIES 





Kind of 
polygon 


? 
oc+ agon 


? 


? @ d 
| quadrilateral pentagon +r rangle 


i e Have students use geostrips, D-Stux, 





Number of 
sides 


hexagon : 
or straws and pipe cleaners to form 
polygons. The polygons made of 





Number of 
vertices 


straws and pipe cleaners can be used to 
make a mobile. 





Number of 
angles 

















e Prepare a chart to show the names 
and illustrations of different polygons. 











LESSON ACTIVITY 


Before Using the Page 


e Prepare several narrow cardboard strips with a hole punched 
in both ends of each strip. Vary the lengths of the strips. 
Display one and ask what geometric shape it represents (a 
line segment). Tell the students that the holes represent the 
end points. Have a student fasten two strips together so that 
they share one end point. Ask what shape is suggested (an 
angle). Have a student fasten another strip to the first two 
so that it shares just one end point with the first strip and 
just one end point with the second strip. Ask what shape is 
suggested and ask how many angles and how many sides 
there are. Ask if 4, 5, or 6 segments could share end points 
in a similar way. Have students use strips to demonstrate 
this. Comment on the fact that the only rigid figure is the 
figure consisting of three line segments. 


It will help students with the spelling 
and the meaning of the terms if the 
chart is displayed for several days. 


Using the Page 


e Have students read the statements that introduce the terms 
polygon, sides, angles, and vertices. Explain that the prefix 
‘‘poly’’ is from the Greek word for ‘‘many’’ and ‘‘gon”’ 
means ‘‘sides’’. Thus, a polygon describes a many-sided 
figure. Ask whether a polygon having two sides can be 
drawn. Have students read the names of the polygons 
illustrated. 


Exercises: Ex. 4-8 will enable the students to discover that a 
polygon has the same number of sides, angles, and 
vertices. For example, a pentagon has five sides, five 
angles, and five vertices. 


Assessment 
For each polygon, name A B 


1. the kind of polygon. 


2. the number of sides. 


3. the number of vertices. = pentagon hexagon 
4. the number of angles. 2 : 
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Pages 180-181 


OBJECTIVE 


Demonstrate competence in identify- 
ing and naming lines, line segments, 
rays, angles, and polygons 


Materials 

tracing paper and a straight edge for 
each student, a protractor for each 
student (optional), acetate sheets (op- 
tional) 


Vocabulary 
simple closed curve 


|. AB, AE,BE,AD, AF, DF, BD, ED 
EG, OC. EF. 
ane. Ae Be. SEE ER EAP BASAD. 
AF, DF, FD, FA, DA 
ss ody ey —s > <> _- 
3. AE (AB, BE), AF (AD, DF),EF 
4. ZABD, ZBDA, ZDAB, ZDBE, 
ZBED, ZBEF, ZDEF, ZBDE, 


ZBDF,ZEDF,ZAFE,ZADC. 
ZADE-7CDr. COE 


SPC enr 


6. LABD, ZBED, ZBEF, ZDEF, 
LADB, LBDE,ZAFE ,LCDF, 
LEDA 

7. ZDBE, ZFDE,ZFDB,ZCDA 


. BD and EF 

a > —> — 
9. BA and DA, BA and DA, 
_—_ —_- <> <_> 
BA and DA,EA and FA, 
—- —=_>—\—m'__ ssnmnints 
EA and FA, EA and FA 


” 


oO 


LESSON ACTIVITY 


Before Using the Pages 


© Conduct a brief review of some of the concepts from this unit. 
Have students use a straight edge on the board to draw and 
label a line, a line segment, a ray, an angle, two parallel 
lines, two perpendicular lines, two congruent angles, an 
acute angle, an obtuse angle, and a right angle. 


Using the Pages 


e Draw the students’ attention to pentagon ABCDE on page 
181. Have them read the other names shown for the 
pentagon and ask for several other ways to name the same 
pentagon. Emphasize that the vertices may be named in 


For line segments and lines, the letters 


Practice ™°Y 


given in either order. 


The names may vary for the angles. 


For the picture, 


1. name three line segments. 


. name three rays. 


. name three angles. 
. name one right angle. 


Answers for Ex, 1-49 B 
. name three lines. are given at the left. 








. Name one acute angle. 
name one obtuse angle. 
. name a pair of parallel 
lines, rays, or line segments. 
10. name a pair of lines, rays, or 
line segments that intersect. 


Name their point of intersection. 


Which of these cannot be drawn? 
12. two parallel lines 
that intersect cannot 


14. two rays that are 
not parallel but 
do not intersect can 


16. an acute right angle cannot 





9. name a pair of perpendicular 
lines, rays, or line segments. 
11. name a pair of 
congruent angles. 


Answers for Ex. |O and \\ 
are given below. 


13. two perpendicular lines 

that form an angle of 90 can 
15. two angles that match 

by tracing but have 

different measurements cannot 


17. line PO parallel to ray QT cannot 


These are simple These are closed curves These are simple curves 


closed curves. that are not simple. 


that are not closed. 


RECS aa SE me ile 2h 


1. Which curve 2. Which curve 


below is below is 


not simple? A not closed? ¢C 


3a lWO,Of ANE GerancdeD 
name the same Curve. 
staid two are they? 





ee 












































=a 

















Try This: Discuss the difference between a closed curve and a 
curve that is not closed. Point out that a closed curve is not 
simple if it intersects itself. Provide the students with 


tracing paper or sheets of clear acetate to trace each of the 
curves indicated by A, B, C, and D. 


<> <> <—_— <> <_ <=> 

10. AE and AF at A, AE and EF at E, AF and EF at F; 
—- —= — — —> — 
BA and DA at A, BE and FE at E, EF and AF at F; 
AB and AD at A, AB and BD at B, AD and BD at D, 
BD and DC at D, AD and DC at D, BD and DF at D, 
DC and DF at D, BD and DE at D, DF and EF at Ea 
DE and EF at E, BE and DE at E, BE and BD at B 


cyclic order; that is, either clockwise or counterclockwise. I YRS SAdUZaEF. MP npeeeen 


Some students may need to use a protractor for Ex. 5-7. 
Provide the students with tracing paper for Ex. 11. An oral 
discussion of students’ answers for Ex. 12-17 would be 


beneficial. 
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ZADE and ZCDF, ZADC and Z EDF, 
Z BOE endwbEr 









Name the kinds of polygons suggested by these traffic signs. 
quadrilateral quadrilateral 
arn 20. : 


Ad triangle 
ea 


quadrilateral 





21. 














quadrilateral 
and octagon 





octagon 





quadrilateral 
and octagon 








27. 29. 


C3 


quadrilateral 


26. 





quadrilateral 


quadrilateral 





quadrilateral 

















Polygons can be named E — This could be called 
by telling the kind of nee pentagon ABCDE. 
polygon and then naming on for soapy EDCBA. : 
the vertices in order. D ss hae nentagon CDEAB; ¢ 


Cc us Oleg 





Name each polygon. 


30. quadrilateral KFZL31. hexagon MKLPIN 32. octagon VYXUSWTR 
Rs J N op 


= £2 


Look around. Make a chart like this. 









ey 











Answers will vary 








Kind of polygon 





33. | Examples of polygons 





home plate in baseball pentagon 








RELATED ACTIVITIES 


e Have students identify perpendicular 
and parallel line segments suggested in 
the shapes for Ex. 18-29. 

© Compile the ideas of the students for 
Ex. 33 into one large chart for display. 
e@ Some students may be interested in 
preparing curves similar to those in the 
Try This feature for other students to 
explore. 

e The activity ‘‘Multipatterns’’ de- 
scribed on page 1T379 relates the 
operations of multiplication and addi- 
tion to geometry. It will be an enjoy- 
able experience for many students. 
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Pages 182-183 
LESSON OUTCOME 


Identify and make shapes having line 
symmetry; identify and show lines of 
symmetry 

Materials 

tracing paper, scissors, and a straight 
edge for each student; blank sheets of 
paper for each student; semitransparent 
plexiglass mirrors; large sheet of 
paper; magazines and catalogs 


Vocabulary 
line symmetry, line of symmetry, Mira 


Prerequisite Skills 
Recognize shapes that are alike 


Checking Prerequisite Skills 
Name pairs of shapes that are alike. 


1G TE Seal 
nee Pde) ies 
Ca Gae/ oe (cei -@) 


LESSON ACTIVITY 


Before Using the Pages 


Line Symmetry 


A shape that has 
line symmetry has 
two matching parts. 


If the shape is 

on paper, one part 
can be folded onto 
the other part and 
the two parts 

will match. 


“This shape has two i 


slines of symmetry. 
..Can you find. 
#the other one? :* 


|. The shape could be ? 

* cut out of the paper -. 
“before folding if that 4 
* would make it easier.” 











The line that separates a 
shape with line symmetry 
into two matching parts 
is a line of symmetry. 


When a fold shows that a 
shape has line symmetry, 
the fold shows the 

line of symmetry. 





A shape with 
line symmetry 
can be made 
by cutting a 
folded piece 


mle 








of paper. 


A Mira™ can help you check for line symmetry. 


This shape has 
line symmetry... 


Saal 











e Fold a large sheet of paper in half and draw the following 


shape at the folded edge. Ask the students which letter of 
the alphabet would be obtained by cutting around the fold 
and along the lines of the shape. Demonstrate by cutting out 
the shape. Have students explain how they knew it would 
be the letter M. Ask if this procedure would work for every 
letter of the alphabet. Have students give reasons for their 
answers. 





Using the Pages 


_.1f the reflection 
of the part on this 
side matches the part 
on the other side as 
seen through the Mira. 


1. Find pictures 
that suggest 
line symmetry. 
Check for 
line symmetry 
using the Mira. 





Have students read the statements and suggest where the 
second line of symmetry would be located for the letter H. 
Also, ask whether they think it is easier to cut out the letter 
H before folding or after folding the sheet of paper. Ask if 
the letter M (cut out during the preliminary activity) has a 
second line of symmetry. 

On a sheet of paper or on the chalkboard, draw a simple 
shape having two identical parts that do not match by 
folding. An example is shown below. Ask if the shape has a 
line of symmetry and have students give reasons for their 
answers. 


Exercises: Pravide the students with tracing paper and scissors 


e The example at the top of page 182 introduces the concept of 
line symmetry for shapes that have two matching parts. 


T 198 


for Ex. 1-3. Have them use a straight edge to trace line 
segments and to draw line segments along the fold lines to 


Exercises “You can cut out your © 
tracings if that would ~ 


Trace each shape. Then make two folds in 
“make it easier to check.. 


your tracing to show two lines of symmetry. 


2. 











| 
| 
T 
| 
| 
| 
| 
| 








| 
| 
| (Three are shown) 


Use pieces of paper folded once. 


4. Cut out shapes that 
have line symmetry. Mark 
the lines of symmetry. 


5. Draw pictures on folded pieces 
of paper as shown on page 182. 
Then cut out the shapes. 
nswers will vary. 


Ss will vary. . 
Y Find rate 


A e 
Use pieces of paper folded twice. 
*8. to make three 
folds and cut out 
a snowflake. 


7. Draw apictureona 
folded piece of paper. 
Then cut out the shape. 


6. Cut out a shape. 
Mark two lines 
of symmetry. 


RELATED ACTIVITIES 


@ Display shapes cut by the students 
for Ex. 4-8 on page 183. Organize the 
display so that shapes with the same 
number of lines of symmetry are 
grouped together. The snowflakes 
from Ex. 8 would make a particularly 
attractive display if they are pasted on 
colored construction paper first. 

e Have students use a semitransparent 
plexiglass mirror to investigate the line 
symmetry of the diagrams on pages 
182 and 183. 

e Have students find which letters of 
the alphabet and which of the digits 0 
to 9 have line symmetry. 

e Have students work in pairs using 
geoboards. A rubber band is placed to 
represent a line of symmetry. Using a 
rubber band of a different color, a 
student shows part of a shape on one 
side of the line. The other student uses 


Look around. 


9. Make drawings, or a list, of shapes you see with line symmetry. 


another rubber band to complete the 
shape. The shapes may be copied onto 
geopaper (copies of page T 396). 


Show lines of symmetry in the drawings you make. Answers will vary 


A Mira can help you draw shapes that have line symmetry. 


...draw the other 
part as suggested 
by the reflection. 


To complete a shape 
having line symmetry... 


having 
line 














show lines of symmetry. Emphasize that the shapes for Ex. 
4 and 5S are cut around the fold line. For Ex. 6 and 7, the 
paper is folded twice by folding once in half and then in 
half again. Shapes are cut to include both folds. For Ex. 8, 
the most accurate results can be obtained by using a 
protractor. The paper is folded once in half. Point P is 
marked on the fold as the vertex of a straight angle (180°). 
By using a protractor, points can be marked for rays to form 
three angles of 60° each. The rays indicate the fold lines for 
the second and third folds. Designs cut around each fold 
will produce a snowflake with three lines of symmetry. 
(Filter paper is circular and is ideal for this activity.) 





2. Use the Mira to 
help you draw 
two shapes 


symmetry. 








Try This: A semitransparent plexiglass mirror similar to the one 
illustrated on page 182 is desirable for a study of line 
symmetry. As a mirror, it shows the reflection of an object. 
Being semitransparent, it enables students to match the 
reflection in testing for line symmetry (Ex. 1) or to trace the 
reflection in drawing a symmetric shape (Ex. 2). Provide 
the students with magazines and catalogs to search for 
pictures that suggest line symmetry. 


Assessment Ancwers will vary for Ex. | and 2. 

1. Use a piece of paper folded once. Cut out a shape that has 
one line of symmetry. Mark the line of symmetry. 

2. Use a piece of paper folded twice. Cut out a shape. Mark two 
lines of symmetry. 
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Pages 184-185 
LESSON OUTCOME 


Classify triangles as equilateral, isos- 
celes, or scalene, according to the 
number of sides of equal length and/or 
the number of lines of symmetry 


Materials 

plain paper, tracing paper, scissors, 
and a centimetre ruler for each student; 
copies of the triangles on page T 383 or 
a protractor for each student 


Vocabulary 
equilateral, isosceles, scalene 


Triangles 
A triangle can have all three sides the same length. 


Trace this triangle 

and check that 

a. all three sides are 
the same length, and 


Such a triangle 
has three 
lines of symmetry. 


b. there are three 
lines of symmetry. 











A triangle with three sides the same length or with 
three lines of symmetry is an equilateral triangle. 


A triangle can have just two sides the same length. 
Trace this triangle 
and check that 


a. just two sides are 
the same length, and 


Such a triangle 
has just one 
line of symmetry. 


b. there is just one 
line of symmetry. 





A triangle with two sides the same length or with 
just one line of symmetry is an isosceles triangle. 


A triangle can have all three sides with different lengths. 


Such a triangle 
has no 


lines of symmetry. 


Trace this triangle 
and check that 
a. all three sides have 
different lengths, and 
b. there are no 
lines of symmetry. 





A triangle with all three sides different lengths 
or with no lines of symmetry is a scalene triangle. 


184 


LESSON ACTIVITY 


Before Using the Pages 


@ Have the students fold a sheet of paper in half and cut it as 
indicated below (A). When they have unfolded the cut 
portion, have them identify the shape and measure the three 
sides of the shape. They will discover that two of the sides 
have the same length. Have them draw a line along the fold 
to show the line of symmetry. Have them repeat the activity 
to see if the triangular shape will have two sides of equal 
length for a slightly different cut (B). It will be easier if 
they use their rulers to draw the line segments along which 
they will cut. 
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e To investigate triangles with three sides of equal length, give 
each student a copy of one or both triangles on page T 383. 
Have the students cut out the triangles, measure the sides, 
and fold each triangle to discover three lines of symmetry. 
As an alternative, you may prefer to have the students draw 
their own triangles by using a centimetre ruler and a 
protractor and following the steps indicated below. They 
may then cut out and fold the triangle. x 
(1) Draw an angle of 60°. 

(2) Label the angle, ABC. is 

(3) Mark line segments BD an D 
and BE, each 8 cm. o 

(4) Join points D and E and 60° C 
measure segment DE. Bit 8 chi 


Using the Pages 


e Provide the students with tracing paper and let them work 
independently through the examples on page 184. Discuss 
their results and help them with pronunciation of the words 
equilateral, isosceles, and scalene. 


6 
a! 


Working Together 


Use tracing paper. 


1. How many sides have . Is this triangle 


the same length? Q scalene, isosceles, 


. How many lines of or equilateral ? 
symmetry are there? | 


. Is this triangle hou 
\ 4 


scalene, isosceles, 





or equilateral ? isosceles scalene 


Exercises 


Use tracing paper. Are these 
triangles scalene, isosceles, 
or equilateral ? 


_isose les 
scalene 


e odialiaigetsd 


equilateral 


Look around, or look at this picture, and make a chart. 





Examples of triangles | Kind of triangle 2 
top part of the letter A se isosceles 








Answers will vary. 





Working Together: Have the students tell what they think the 
results will be for Ex. 1 and Ex. 4 before they measure or 
trace. 


Exercises: Before the students begin, discuss the photograph. 
Have them identify the object shown, its use, and, if 
possible, suggest why there are so many triangular shapes 
in the construction. (Remind them that in a previous lesson 
they discovered that a triangular shape is a rigid shape.) 
Give the students tracing paper for Ex. 1-6. 


Assessment 


Use tracing paper. 
Are these triangles scalene, isosceles, or equilateral? 


ome 


scalene equilateral isosceles 


RELATED ACTIVITIES 


e Have students use a semitransparent 
plexiglass mirror on the diagrams on 
pages 184 and 185 to test for line 
symmetry. 

e Have students show various triang- 
les on geoboards and copy the triangles 
onto geopaper (copies of page T 396). 
Have them measure the sides and 
classify the triangles as scalene, isos- 
celes, or equilateral. A semitranspa- 
rent plexiglass mirror may be used to 
check for line symmetry. 

e Have the students construct triangu- 
lar shapes using materials such as 
geostrips, D-Stix, straws and pipe 
cleaners, or toothpicks and plasticine. 
Challenge them to find three strips 
(straws) that will not form a triangle. 
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Pages 186-187 
LESSON OUTCOME 


Classify quadrilaterals according to 
parallel sides and lines of symmetry 


Materials 
tracing paper 


Vocabulary 


trapezoid, parallelogram, rhombus, 
rectangle, square, kite 


! | 


Quadrilaterals 


A trapezoid has at least 
one pair of parallel sides. 


A parallelogram has 


two pairs of parallel sides 


A parallelogram having 
lines of symmetry like 
this is a rhombus. 


ee Hie shape : 
“and check the ™.... 
“jines of symmetry... 


A parallelogram having 
lines of symmetry like 
this | is a HAS CUES 


Tikes and check the: 
lines. of symmetry, 


A parallelogram having 
lines of symmetry like 
this is a square 


»Trace and check the : 
“lines, of symmetry. 





parallel 








“parallel. 








| 
fa 
a 





























"2 parallel?”’ 


“ parallel 


A rhombus has 
its four sides 
the same ay 


‘check thle 
“lengths of * 
“the four tes 


A rectangle has 
two pairs of sides 
the same length. 


The angles of a 
rectangle suggest 
right angles 


A square is both 
a rhombus and 
a SM dat 


e Sa a square ‘has: 
‘all the properties 08 
of both a rhombus 2 
“and a_ rectangle. yal 





LESSON ACTIVITY Using the Pages 


e Provide the students with tracing paper to trace all the shapes 


Before Using the Pages 


e Draw the following diagram on the board. Have students 
name as many pairs of parallel lines as possible. Have them 
trace line segments in colored chalk to show quadrilaterals. 
Write the names of the quadrilaterals on the board (ABCF, 
FCDE, ABDE). For each quadrilateral, have students name 
sides that are parallel. For instance, in quadrilateral FCDE, 
side FE is parallel to side CD. Point out situations, such as 
the example just named, for which line segments are 
parallel but of unequal length. 
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shown on page 186. They should fold the tracings of the 
two trapezoids and the parallelogram to discover that there 
are no lines of symmetry. Discuss their results when they 
have finished. Have the students read the names of the 
shapes: trapezoid, parallelogram, rhombus, rectangle, 
square. Help them with the pronunciation as needed. 
Emphasize that a square has all the properties of both a 
rhombus and a rectangle and is the only quadrilateral with 
four lines of symmetry. 


Working Together: The concepts in Ex. 4-6 are important for 


understanding how the symmetry of a rhombus and a 
rectangle differ, and thus, how a square differs from each 
of those. 


Exercises: Some students may not need tracing paper to answer 


Ex. 1 and 2. Have students share their results for Ex. 3. 


Working Together 


How many pairs of parallel sides 
appear to be in each quadrilateral ? 


Us Aa <¥ 


A rhombus and a Use tracing paper. 


: 
rectangle each have GAH oa Realines of 
two lines of symmetry. ; eaaonra = there tas 
4. How are their 6. Is this a rhombus, 
lines of symmetry a rectangle, or 
different? Tn a rhombus theya square? square 
go through the vertices and in a 
rectangle they go through the 


Exercises Tidpoints of 
+he sides. 


What kind of quadrilateral 
is each of these? Use 
tracing paper if needed. 
ie 


rhombus 


A kite is a quadrilateral 
with one line of symmetry. 





"3. Draw a kite that has 
no sides parallel. 


Look around, or look at this picture, and make a chart. 





Examples of quadrilaterals | Kind of quadrilateral 





cover of binder rectangle 





Answers wil) vary. 





Assessment 
What kind of quadrilateral is each of these? 


1. De 3. 
trapezoid 


SEE EINS parallelogram 


rectangle 
rhombus 


RELATED ACTIVITIES 


@ For enrichment, have students draw 
diagrams for the various kinds of 
quadrilaterals presented in the lesson 
and use a protractor to measure the 
angles of each quadrilateral. 

e Have students show examples of the 
different kinds of quadrilaterals on a 
geoboard. The shapes may be copied 
onto geopaper (copies of page T 396). 
e You may wish to introduce the 
concept of an isosceles trapezoid, that 
is, a trapezoid for which the non- 
parallel sides are equal in length. Have 
students draw a large isosceles triangle 
on geopaper or cut out one as de- 
scribed in Before Using the Pages on 
page T 200. If the triangle is cut into 
two parts along a line segment parallel 
to the base, one part will be a smaller 
isosceles triangle and the other, an 
isosceles trapezoid having one line of 
symmetry. Isosceles trapezoids may 
also be obtained by cutting a regular 
hexagon and a regular octagon appro- 
priately. 

e Have students use a semitransparent 
plexiglass mirror to check the line 
symmetry of the figures on pages 186 
and 187. 
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Pages 188-189 


LESSON OUTCOME 


Classify pyramids and prisms by the 
shapes of their bases; identify the 
number of faces, edges, and vertices of 
solid shapes; identify the solid from a 
given pattern; draw a pattern for a 
given solid 


Materials 

models of prisms and pyramids named 
on page 188; paper model of a 
triangular prism prepared from the 
pattern on page T386; copies of 
patterns from pages T386-1T388 for 
each student 


Vocabulary 

solid, base, face, pyramid, prism, 
triangular pyramid, square pyramid, 
rectangular pyramid, triangular prism, 
rectangular prism, cube, edge 


Pyramids and Prisms 


A pyramid has one face as its base. 
Its other faces meet in a point. 


i is : 


The rol: has the 
shape of a triangle. 

A pyramid like this is 
a triangular pyramid. 


The i! has the 
shape of a square. 

A pyramid like this is 
a square pyramid. 


In a prism, the two faces on the ends can 
have the shape of any polygon. The other 
faces are rectangles or parallelograms. 














The end face has the 
shape of a triangle. 
A prism like this is 
a triangular prism. 


The end face has the 
shape of a rectangle. 
A prism like this is 

a rectangular prism. 


oN eat is ei by 
: using the name of its base., 


The base has the 

shape of a rectangle. 

A pyramid like this is 

a rectangular pyramid. 


A prism is named ° 
». by using the name. 
= Of itsvend faces: 7 


cay 


If all the faces have 
the shape of a square, 
the prism is a special 
one called a cube. 


Prerequisite Skills 
Identify polygons 


This triangular 
prism has 

6 vertices 
(corner points), 
9 edges, and 
5 faces. 


Checking Prerequisite Skills 
For the diagrams below, tell which 
shape is 


1. a square. E Z. atectangle:C or E 


4. a hexagon. A 


QOL 
AL 


LESSON ACTIVITY 


BE 


Before Using the Pages 


@ Display a set of solids for several days in advance of the 
lesson. Provide opportunities for the students to examine 
them and observe their likenesses and differences. The 
terms base, face, edge, vertex, and vertices may be 
introduced informally. Have the students trace around the 
faces of one or more of the solids and identify the shape of 
each face. 


Using the Pages 


e Have students match each of the six diagrams with the 
corresponding model from the solid shapes displayed in the 
classroom. Group the six models into those that are 
pyramids and those that are prisms, noting that the lateral 
faces of each pyramid are triangular and meet in a point. 
Introduce the names triangular pyramid, square pyramid, 
and rectangular pyramid, explaining that each name is 
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The 5 faces are seen better 
in this pattern for the prism. 

















The pattern could be cut out of paper, 
folded, and taped to form the prism. 





derived from the shape of the base. Stand the triangular 
prism on one of its triangular faces and turn the prism to 
display the three rectangular faces. Then stand the prism on 
its other triangular face to emphasize that end faces have 
the same shape. Repeat this for the other prisms. Introduce 
the names triangular prism, rectangular prism, and cube. 
Have students suggest objects whose shapes are similar to 
these solids. A tent, for example, can suggest a triangular 
prism. Introduce the terms vertices and edges. 

Display a paper model of a triangular prism prepared 
from the pattern on page T 386. Unfold the model to reveal 
the pattern for the prism and have the students compare it 
with the one shown at the bottom of page 188. 


Exercises: Have the models of the solid shapes available for 


students who need them to help complete the chart for Ex. 
1-6. Provide the students with copies of patterns from 
pages T386-T 388 and have them prepare models prior to 
the work of Ex. 7-10. 










Exercises 








Complete. Number 


of faces 


Number 
| of edges 


Number of 
solid vertices 


Shapes of 
the faces 






























1: 
? ? ? 


u 





? ? ? 2 ? 
6 rectanales 











ee ? ? ? 2 
rectanaular | rectanale 
cana > 8 9 uy +renaes | 
2 ? 2 ? ? 
triangular G Q 5 3 rectangles | 


ism a triangles 





























? ? ? 
euibe 8° IQ 6 6 squéres 
square ? ? ? ? 
: square 
pyramid ° 3 2 u Triangles | 












Name the solid that can be 
made from each pattern. 
ular S 


rectanaul rism 9. 10, lige WA 
We 8. triangular pyramid eee 
ales, ye a a 


11. a square pyramid 


Look around. Make a chart like this. 
TZ: | Object | Kind of solid it suggests 
cereal box | rectangular prism 


Answers will vary 


Draw a pattern for each solid. 


























































Divide. Study the example if needed. Example: 
_@Ra au R\| HlSeRo 

4), A0Igye 2. 4)97 =, SEE 86 R3 
47 RS Jo $457.50 7) 605 

4. 8) 381 B. ERP 6. 2) $915 56 
379 R6 Seas $16.84 45 

V, SCV 8. 2)6550 Ch SO 42 
6 789 9376 RYU $53.71 B 


10. 6) 40 734 11. 9)88 888 12. 5) $268.55 











Keeping Sharp: These exercises provide an opportunity to 
review and practice skills in division in preparation for 
extending the concept in the next unit. Further practice is 
provided at the end of this unit. 


Assessment 
For this solid. 
1. give the name of the solid. square pyramid 
. give the number of edges. 8 
. give the number of vertices. 5 


2 

3 

4. give the number of faces. 5 

5. describe the faces. 4 isosceles triangles and one square 
6 


. draw a pattern. 


For this pattern, 
7. name the solid that can be made. cube 


RELATED ACTIVITIES 


e Have students collect objects, 
boxes, and so on, that resemble the 
shapes of the different solids. 

e Print the names of the solids on 
pieces of paper and tape each name to 
the appropriate solid, for the set that is 
on display (see Before Using the 
Pages). 


e Have the children construct the 


‘*skeleton’’ for a solid of their choice. 
Have them use drinking straws for 
edges and pipe cleaners to join the 
straws. Three straws may be joined at 
a vertex by bending one pipe cleaner in 
the following way. 





You may wish to extend this con- 
cept for pyramids having bases shaped 
like pentagons or hexagons, and for 
prisms with those polygons as end 
faces. 
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LESSON OUTCOME 


Identify cylinders, spheres, and cones 


Materials 

objects that suggest cylinders, spheres, 
and cones; solids that have no curved 
surfaces (prisms and pyramids) 


Vocabulary 
cylinder, sphere, cone 


RELATED ACTIVITIES 


e Have students collect objects that 
resemble cylinders, spheres, and 


cones. Exercises 


e Have students play ‘* What Is It?’”’ by 
providing clues such as ‘‘The shape 
suggests a cylinder. It is used to 
prepare pie crust.’’ Have other stu- 
dents guess the object suggested by the 
clues. 


9. soap bubble sphere 
12. skateboard wheel 


ed) 





Cylinders, Spheres, and Cones 


These objects have curved parts. 
Which solids do the objects suggest? 


Cylinders 


Does the shape suggest a cylinder, a sphere, or a cone? 


aE cone 


ee 7.sphere 
he | ee | 


cylinder 





cylinder 


10. sewer pipe cylinder 11. volcano cone 


13. grapefruit sphere 14. icicle cone 
cylinder 


Look around. Make a chart like this. 





15.) Object with curved part | Kind of solid it suggests 





funnel | 





Answers will vary. 
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LESSON ACTIVITY 


Before Using the Page 


@ Display objects that suggest cylinders, cones, and spheres, for 
example, a can, a core from a roll of paper towels, a conical 
paper hat, and a ball. Display one or two prisms and 
pyramids in another group. Ask how the shapes in one 
group differ from the shapes in the other group. 


Using the Page 


@ Introduce the terms cylinder, sphere, and cone. Have students 
use one of these terms to describe each of the curved 
objects from the preliminary activity. 


Exercises: You may wish to have students identify the objects 
illustrated in Ex. 1-8 before they begin. 
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Assessment 
Does the shape suggest a cylinder, a sphere, or a cone? 
3. marble sphere 


: aged ad of a pencil cone 


1. scoop of ice ae 2 collie sp SPs 


4. drinking straw 
cylinder 
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Solving Problems in Two or More Steps OBJECTIVE 
An average is often found in two steps. Baie problems involving two or more 
- steps 


For the average cost 
of heat each month 
during the winter, 


RELATED ACTIVITIES 


e Find examples of other problems for 
which there are two or more steps in 
the solution. Have students describe 
the steps that would be needed to solve 
each problem. There is no need to 
show each solution. The numbers may 


add then divide. 


_$_82.97 
6) $497.82 


$ 76.21 
90.07 
95.85 
84.83 
78.36 
72:50 





$497.82 


The average cost of heat each month was $82.97. 


Two or more steps are needed for each of these. 
Solve each. Show the steps you take. 


1. 8 boys shared $19.60 equally. 
3 boys each kept $1.25 of his 
share and gave the rest to the 


2 


The steps may vary 
Solutions are shown below 

Each jar holds 75 

plain olives and 38 

stuffed olives. 


be omitted from the problems. 

@ Have the students use grocery ads 
from a newspaper. Have them calcu- 
late the total cost of several different 
items, with more than one of some of 
the items; for example, 2 cans of soup, 
3 loaves of bread, and a bag of 
potatoes. 


fund drive. How much was How many olives are $ QuU5 $2.4US $ 1.20 
given to the fund drive? there in 24 jars? \. 3) $19 60 ae Pals 2 
. 3 golfers tied for first place . Each of the 5 boys brought 41.20 $3.60 


in the tournament. They shared 
the first prize ($1000), the 
second prize ($750), and the 
third ‘prize ($275) equally. 


13 books from home. Each of 
the 4 girls brought 22 books 

from home. The boys and girls 
then shared the books equally. 


$3.60 was given 
+o the fund drive. 





How much did each golfer win? How many books did each get? a. ae aes 
. Each of the 12 old pens holds . 18 boxes have 144 nails each. As x Au 
M | Sere 


68 sheep. 22 sheep were 
moved from each pen to new pens 
holding 8 each. The rest were 


23 boxes have 75 nails each. 
How many nails are there? 


There are 2712 olives 
in au jars. 


sv = 


ee 


Sud 22 £2 


(ot fh a) oe 


= 


put into new pens holding 6 each. PROBLEM 
How many new pens are there? SOLVING 3. $1000 $ 675 
750 3)$2035 
aS 
$20a5 





Each golfer won $675. 


LESSON ACTIVITY 


When the students have completed the exercises, have 
several of them show solutions on the board and explain 
their work. Compare different methods for solving the 
same problem. 


Using the Page 


© Review the fact that if an amount is thought of as being shared 
equally, the result is an average. (This concept appears in 
the example on page 93.) Have students tell the number of 
months that were considered winter months and ask which 


months these were. Have them check the addition for the u. ie ot Be Ares 
sum $497.82 and lead them through the steps of the =e oe ae 


division to review the procedure. Summarize that two steps 


were required to complete the solution: addition first and Each got |7 books. 








then division. Be vee aya] Slo al Aa 33 
e Have a student read the directions that precede Ex. 1. xlQ xlQ  ~-ae4 3)a604 6)55Q +92 
Emphasize that there are at least two steps and sometimes BIG ae 55a 1Q5 
more than two steps for the solutions. Have a student read There are 1AS new pens. 
Ex. 1 aloud. Discuss what steps are required and write on 
the board such key words as divide, subtract, and multiply 6. Let JS ASAA 
(or add). x18 x a3 +17a5 
a59a 75 4317 


There are 4317 nails. 
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OBJECTIVE 


For lines and line segments the letters 
Checking Up may be given in either order. 


‘ For the picture, name 
Demonstrate an understanding of the 


concepts and skills presented in this 


unit 2. a ray. 


ML or LM 
3. a line segment. ML 

Materials 

straight edge, protractor, and tracing 

paper for each student 


CABC AL AGin Aik 
6. acute angles? 

7. obtuse angles? 

8. right angles? 

9. congruent angles? 


RELATED ACTIVITIES 
Use a protractor and measure 


e For enrichment, have students use a 10. angle ABC. 
protractor to draw an angle whose 35° 
measure is 80°, for example. Then 
have them place a semitransparent Name the kind of polygon. 
plexiglass mirror on the vertex and 14. 15. 
between the two rays. Have them find 
the position of the mirror for which the 
reflection of one ray matches the other 
ray and draw a ray to indicate that 
position. Have them measure the two 
angles formed. A similar activity can 
be carried out by folding the paper so 
that the two rays of an angle match. 

e Have students use plasticine or mod- 
eling clay to construct models of 
prisms, pyramids, cylinders, cones, 
and spheres. With supervision, some 
of the models may be sliced into two 
parts to observe the resulting shapes. 


Ex. 5 


—>» — —_—_~ <2 
WX and XZ, WX and XZ 
__ —— oo —__— 
WX and XZ, WX and XZ 
—— —_ — —> 
WX and XZ, WX and XZ 
a —_S —- ———— ts 
WY and WX, WY and WX 


Skills 


Identify and name lines, line 
segments, and rays 

Identify lines, line segments, or 
rays that are parallel or 
perpendicular 

Classify angles as acute, right, 
or obtuse 

Identify congruent angles 

Measure angles 

Draw an angle having a given 
measure 

Classify polygons 

Classify triangles 

Classify quadrilaterals 

Identify solids 

Show lines of symmetry 

Identify faces, edges, and vertices 


octagon 


18. rhombus 19,SqQuUare 


Trace and find a line of / 
symmetry for the polygon in 


22. Exercise 15. 
23. Exercise 17. 
24. Exercise 19. 


Related 
Exercises Pages 


T 186-T 187 





















T 188-T 189 












192 e isl 93 
T 190-T 191 
T192-T 193 
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JPN) 
T 200-T 201 
T 202-T 203 
T 204-T 206 
T 198-T 203 
T 204-T 205 
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Aiea line WIE aa A aaa 
M 


For the angles shown, which are 





11. angle DEF. 
147° 


| 
Name the dif of quadrilateral. 


Comments 


The names may vary for the angles. 


For the picture, name lines, rays, 

or line segments. that are 

WY and, XZ, WY and x2, yWY and XZ 
parallel 


5. ei ae 
Answers are 


7, LEED SCH: 
6 2CHE Arik 


9 ZABC and LJHK 
ZGHL and ZLHK 
Use a protractor and draw 


angles that measure. 
127 OO Sem oO 


Angles are shown below. 
Name the kind of triangle. 


16¢< uilateral 17. \ isosceles 


pentagon 


Name the kind of solid. 


20. Cylinder 21.rectanaular pyramid 


For the solid in Exercise 21, 


25. how many vertices are there? 5 
26. how many edges are there? 3 
27. how many faces are there? 5 


28. what kinds of polygons | rectangle 
are the faces? 


4 triangles 





Before the students begin, point out which diagrams relate to 
Ex. 1-3, which to Ex. 4 and 5, and which to Ex. 6-9. Remind 
them to use tracing paper for Ex. 9 and Ex. 22-24. 


ae 13. 
A 
D 
5° 130° 
B = 
c = 


Checking Skills 


Divide. 
__@RY 
. 6) 40 
|. RS 
. 893 
33 R\ 
. 41333 
ay RI 
. 2)189 
alo 
. 45864 
469 R2 
. 6) 2816 
873R7 
. 817031 
2459 RS 
. 4)9839 
9 595 RB 
. 5)47 978 
5 592 
. 9) 50 328 
$79 
. 2) $158 
$).4U5 
. 4) $5.80 


Ch Bi 


. 36+5 7 Ri 
AAG ecto eats Rg 

i TS2 aol 

. 447 +7 ©3 Re 
SBOE) S65 
. 4917-8 Gly 


3 Ra 


M 
a3 


5. 3)84 


33 


8. 6) 498 
3a Ro 
11. 8)316 


164 RS 
14. 5)823 


17. 
AS: 
20. 
23. 
25. 
27. 


29. 


SU 
33. 
35. 
37. 
39. 


R541 


. 1730=9 192 RQ 43 
. 9112 + 5 |SaQa RA45 
451s Gav SiRas 


. 42 238 + 85279 RAS. 


. 78 987 = 326 32951 


. $335+5 $67 


53 


. $8.89+7 41.27 55 


LESSON ACTIVITY 


Using the Page 


Use division to find an average. 


Se 


3. 7) 60 i 


_a7 
6. 2)54 
67 RS 
9. 9)608 
au RQ 
IP TATE) 
\75 
15. 3)525 
YIU RY 
9) 3730 
88% RU 
5) 4444 
1863 
2)3726 
4 932 RI 
6) 29 593 
2585 R3 
7)18 098 
$533 
8) $4704 
$4.69 
7) $32.83 


50+8 6G Ra 
10=4 7 R2 


419 +5 33 RY 
890+ 3 296 Ro? 
. 2441 +7343 R5 

. 2571 + 4642 R3 

. 9568 + 33129 RI 

. 32704 + 4317611. 


17 491 + 23745 Rl 


13715 people visited 
the museum in 5d, 2743 


. Reggie cut the 675cm of 


thread into 9 pieces. 75 cm 


. Penny earned $224 in 8 weeks. $22 


. The scale showed 216 kg 
when the 6 children stood 
on it at the same time. 36 kg 


. The temperature at noon 


each day was 28 C, 21°C, 18°C, 
20 Geeoe GC, 24°C and 24"eR asc 


. The heights of the girls 


were 137 cm, 139 cm, 


147 cm, and 141 cm. I4\ cm 


. The light bulbs lasted 


for 975h, 828h, 1048 h, 
963 h, 775h, and 1009h. 933 h 


. The containers held 250 mL, 


400 mL, 295 mL, 350 mL, 324 mL, 
375 mL, 350 mL, and 400 mL. 343 mL 


. The children had $1.08, $1.39, 


$1.48, $0.75, and $2.25. $1.39 


348 + 9 33 RG Sais. 


Rea’s parents want to drive 

about the same distance 

each day for 3d on a trip 

of 2055 km. About how far 

should they drive each day? G35 km 
The grocery store chain had 

48 384 balloons to give away 

in its 7 stores. How many 


- 46 666 = 67777 Rt balloons should be sent to 


. $7803 + 92367 
. $16.50+642.75 


each store so the stores get 
the same number of balloons? 6912 





@ These exercises review skills in dividing with regrouping and 
in solving related word problems, including the concept of 
average. There is a gradual increase in difficulty from Ex. 
1-29 and this is repeated in Ex. 30-55. Division with 
amounts of money is included in Ex. 26-29 and Ex. 52-55. 
If you wish to assign a number of exercises each day for 
several days, the column of twelve exercises from Ex. 1-28 
along with Ex. 2, 5, 8, and word problems 1, 6, and 10 can 
constitute a day’s assignment. The rest of the exercises can 
be assigned in a similar way. The results will help you to 
determine areas in which students may need review or 
reteaching. Adapt the lesson and activities on the appropri- 


ate pages. 
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OBJECTIVE 


Demonstrate competence in division 
skills; solve related word problems 


RELATED ACTIVITIES 


e Have students make up their own 
addition and subtraction word prob- 
lems. The problems can be written on 
index cards and the solutions can be 
shown on index cards of a different 
color. Have the students exchange 
problem cards. 

To help students with ideas for 
writing word problems, provide them 
with such things as maps that have 
charts showing distances in kilo- 
metres, containers marked in milli- 
litres, and magazines and catalogs with 
prices of objects shown. 


srk = 


“se 
SS 
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Unit 10 Overview 


Division 

The operation of division is extended in this unit to two-digit 
divisors and to dividends with up to six digits. Place values are 
emphasized in dealing with digits in dividends and in quotients. 
Divisors are rounded to the nearest ten to obtain trial divisors, 
and if trial quotients are incorrect, they are adjusted either 
upward or downward. Estimation of quotients is presented using 
rounded divisors and dividends. Word problems are included at 
every stage of development to relate the operation to practical 
applications. The lesson on the use of the calculator presents 
several series of computations which have surprising results. 
These computations may also be completed without using 
calculators. The use of equations in solving problems is 
continued from the earlier introduction in Unit 8. 


Prerequisite Skills 


e find the quotient and the remainder, divisors and quotients to 9 

e multiply by a multiple of ten from 10 to 90 

@ round whole numbers 

e write the family of related facts for addition and subtraction, 
and for multiplication and division 


Unit Outcomes 


e@ divide by a one-digit number, quotients without zeros, 
dividends with up to five digits 

e divide by a one-digit number, zero in one or more places in the 
quotient, dividends with up to five digits 

@ divide by a multiple of ten from 10 to 90, dividends with up to 
six digits, one-digit quotients or quotients that are multiples of 
ten from 10 to 90, multiples of one hundred from 100 to 900, 
or multiples of one thousand from 1000 to 9000, remainders 
zero 

@ divide by a multiple of ten from 10 to 90, dividends with three 
to six digits 

@ divide by a two-digit number when the trial estimates for the 
digits in the quotient are correct, divisors with the ones’ digit 
to 4, dividends with three to six digits 

@ divide by a two-digit number when the trial estimates for the 
digits in the quotient are correct, divisors rounded to the 
nearest ten, dividends with up to six digits 

@ divide by a two-digit number when trial estimates for digits in 
the quotient may be incorrect, dividends with up to six digits 

e round the divisor and the dividend and divide to estimate the 

quotient, and then compare the estimate of the quotient with 

the exact quotient 

solve word problems involving division 

compute quickly with and without a calculator 

write an equation for information given in a word problem; 

solve the problem by writing and solving a related equation 


Background 


In this unit, the shortened standard algorithm is introduced. 
The quotient is written on one line and the product of the digit in 
the quotient and the divisor is written in the appropriate 
place-value position without a zero, or zeros, in the ones’, tens’, 
hundreds’, or thousands’ places. It is important to emphasize 
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place values when the shortened form is used. 
For instance, in the example shown, the first 


possible division involves 39 tens and, therefore, _ 56 
the digit 5 of the quotient is written in the tens’ 7)393 
place. For the same reason, the product 35 means 35 

35 tens, and if the 5 of the 35 is aligned with the 43 
tens’ place, it is not necessary to write 350. The 42 
remainder 4 represents 4 tens and, combined with i 


3 ones from the dividend, the next step involves 
division of 43 ones. 

The importance of place value is even greater when zeros 
occur in quotients. Without concern for place value, students 
often omit zeros as they hurriedly consider the next digit(s) of 
the dividend (A); or, sometimes they insert an unnecessary step 
of multiplying by zero (B). 


A 2A” BOG 20 eed 204 
6) 1224 6)1224 6)1224 6)1224 
salle. o@ J) es ol emt 
024 02 02 024 
24 00 24 
0 24 0 

24 

0 


Careful attention to place valffe can overcome both of these 
difficulties. For instance, in the same example, the first division 
of 12 hundreds is performed with a 2 in the hundreds’ place of 
the quotient and with a remainder of 0 (C). The tens’ digit of the 
dividend is written beside the 0, as indicated by the arrow; since 
2 (tens) cannot be divided by 6, a 0 is written in the tens’ place 
of the quotient. This is the step which is most frequently 
omitted. Since no division is possible with tens, there is no 
multiplication step and the operation proceeds directly to 
division of ones with the 4 ones of the dividend combined with 
the 2 tens to make 24 ones. The digit 4 of the quotient is written 
in the ones’ place (D). 

Because basic facts for division and multiplication are limited 
to one-digit factors, dividing by a two-digit divisor presents new 
difficulties. It is necessary to round a two-digit divisor to the 
nearest ten, so that basic facts may be considered using one digit 
in the quotient and only the tens’ digit of the divisor. For 
example, in the case of 1376 + 43 (E), rounding 


the divisor 43 to 40 brings the 4 into use asa E 32 
factor. The digit 4 and the number 13 are 43)1376 
examined to discover what the digit should be in 129{ 
the quotient. Since 4x 3= 12, and 86 
40 x 3 = 120, the first digit (3) of the quotient 86 
is in the tens’ place, and 43 x 3 = 129 is used in 0 


the algorithm. The next step involves 4 (from 40) 

and 8 (from 86) from which the digit 2 is chosen for the quotient. 
Sometimes the estimated digits for the quotient are correct as in 
the preceding example, but frequently they are too great and 
must be decreased (F), or they are too small and must be 
increased (G). 


F O 8 70 
34)2665 34)2665 34)2665 
Round 34 to 3(0). 272 238] 
3X8 ae Decrease 285 
30 x 8 = 240 ie 


Try 34 x 8 (tens). 


G O 3 40 


36)1553 36) 1553 36)1553 
Round 36 to 4(0). 108 144] 
4x3=12 47 113 
ga eS Increase 

Try 36 x 3 (tens). BA. 


Because such steps can occur for each digit in the quotient for a 
division, it is obvious that long division is a complex process 
involving a certain amount of trial and error as well as competent 
use of the basic facts and operations in multiplication and 
subtraction. 

In Unit 8 the Problem Solving lesson introduced the use of 
equations to structure mathematical relationships. This approach 
is continued in this unit by actually solving the equations. 
Sometimes the unknown may be found directly as in 
365 + 5 = nand 3600 + 1495 = n. However, equations must 
often be rewritten to establish workable relationships. In some 
cases, only the known elements need to be rearranged; for 
example, 4750 — n = 2436 can be _ rewritten as 
4750 — 2436 = n, and 3450 + n = 75 as 3450 + 75 = n. In 
other cases, inverse operations are required. For example, to 
solve 3765 + n = 7200, the unknown addend is found by using 
the subtraction 7200 — 3765 = n; to solve 48 x n = 1776, the 
unknown factor is found by using division in 1776 + 48 = n. 

Two-step solutions are encountered in one of the sets of 
exercises. If the same kind of operation is used in both steps, the 
order of considering the numbers is not critical. For example, if 
a boy delivers 46 papers each day for 2 weeks (6 issues each 
week), the number of papers delivered in that time may be found 
in two ways, since both steps use multiplication. 


2X 6=12 6 xX 46 = 276 
12 x 46 = 552 2X2 1 Gee 52 
He delivered 552 papers. He delivered 552 papers. 


On the other hand, where more than one kind of operation is 
involved, it is necessary to determine which numbers and which 
operation to use first. If a girl who earns money by baby-sitting 
is paid $1.00 an hour for 3 hours, and is given a tip of 50¢, there 
are two different operations, multiplication and addition, and the 
correct numbers and operations must be selected. In this case, 
multiplication is performed first using 3 and 100, and then 50 is 
added. 


Be LOO 300 
300 + 50 = 350 
She received $3.50. 


Therefore, careful reading is required for word problems, not 
only to comprehend and visualize the situations, but, in complex 
situations, to determine which numbers and operations to use 
and the order of performing the operations. 

There are several ways to check the accuracy of work in 
division. Estimating the quotient before performing the actual 
division is a quick way of detecting some types of errors. 
Multiplication of the quotient and the divisor and the addition of 
any remainder to that product is a method which uses the inverse 
operations. 


Teaching Strategies 


For the first two lessons of the unit, models of thousands, 
hundreds, tens, and ones may be used to demonstrate the 
regrouping which frequently occurs in dividing numbers by 


one-digit divisors. It should be pointed out that the use of such 

models relates to partitive division, that is, the sharing or 

partitioning of a number into equal groups. For example, in 

2184 + 4, the dividend is first considered as 2 thousands 1 

hundred 8 tens 4 ones, and then as 21 hundreds 8 tens 4 ones. 
5 hundreds 4 tens 6 ones 


4)21 hundreds 8 tens 4 ones 
20 hundreds 


1 hundred 
\n 18 tens 


16 tens 


2 tens 
Ne» 24 ones 
24 ones 


0 





After dividing the 21 hundreds into 4 equal groups of 5 
hundreds, there is 1 hundred left to regroup with 8 tens as 18 
tens; after dividing the 18 tens into 4 equal groups of 4 tens, 
there are 2 tens left to regroup with 4 ones as 24 ones, and these 
are divided into 4 equal groups of 6 ones. Each of the 4 equal 
groups contains 5 hundreds 4 tens 6 ones, and therefore, 
2184 + 4 = 546. 

In the directives for most of the exercises, students are asked 
to check their work and this should not be overlooked. The 
expression ‘‘practice makes perfect’ loses its value if students 
practice incorrect methods. It is important that any errors be 
detected at once so that reteaching or review may be planned 
without delay. 

Accuracy in the work with division in this unit is dependent 
on complete mastery of basic multiplication facts, competence 
in multiplication of one-digit and two-digit numbers by one-digit 
numbers, and in subtraction of three-digit num- 


bers. For instance, in the example shown, the ORGS. 
DasiGilacion/ m4 Go oe sand oman are 24)1761 
used, multiplication with regrouping is used 168 
twice, and subtraction with regrouping is also 81 
used twice. It is important, then, to include drill 12 
of these facts and skills on a regular basis. 9 


Place values should be emphasized at all times 

in the work with division. Some students may be helped by 
telling in advance the name of the place for the first digit of the 
quotient. For example, in 1761 + 24, it is obvious that neither | 
thousand, nor 17 hundreds can be used, but 176 tens can; thus, 
the first digit of the quotient will be in the tens’ place. From this 
decision it is also apparent that there will be two digits in the 
quotient. Students may be asked to begin exercises by writing 
the place-value name for the first digit in the quotient and the 
number of digits in the quotient for each exercise. For example, 
for Ex. 9 on page 205, the students would write ‘““hundreds, 3’’. 


Materials 


models for thousands, hundreds, tens, and ones 
tracing paper (optional) 

graph paper for each student 

circular objects for tracing (optional) 
calculators (optional) 


Vocabulary 
vendor pavilion 
tonne, t turnstile 


a N20 





£se-8¢5 72 


«se sue 


a<ss!8 


Rsoriwe 


Pages 194-195 
LESSON OUTCOME 


Divide by a one-digit number, quo- 
tients without zeros, dividends with up 
to five digits 


Vocabulary 
vendor 


Prerequisite Skills 
Find the quotient and the remainder, 
divisors and quotients to 9 


Checking Prerequisite Skills 
Find the quotient and ine, pee 


10 DIVISION 
Dividing by a One-Digit Number 


1590 balloons were divided equally 
among 6 balloon vendors. How many 
balloons did each vendor receive? 


Divide 1590 by 6. 


1590 shows 1 thousand. Since 

1 is less than 6, think of 

1 thousand 5 hundreds as 15 hundreds, | 
Then divide the 15 hundreds. 


i 6x3 z Lor ..too great! 3 


Use 6 x 2 nundredee 12 hundreds, 


Fs 





1. 3)25 2. 5)49 Write #77690 
8 a ae Ra 

3. 8)66 4. 7)30 3 
we Ri 3 RS 


5. 2)15 6. 9)32 


Think of the 3 hundreds 9 tens 


that remain as 39 tens. 


eee es 
6) 1580 
124 


ete: 


Then divide. the 39 tens. 


6x6 = 36 


8x7 = 42. 


Use 6 x 6 tens = 36 tens. 


..too great! 


Think of the 
3 tens O ones that 
remain as 30 ones. 


Then divide the 30 ones. 


268 
Write #) 1590 
a2 
— 39 
- 36 
=, 30 
a0 30 
0 


eo 
6) 1598 
12 


Each vendor received 265 balloons. 


194 


LESSON ACTIVITY 


Before Using the Pages 


© Review place value in numerals with up to five digits using 
examples similar to the following. 


1.|4)1 4 tens 2.[5]8 4 5 hundreds 
41 ones [5 8]4 58 tens 
3.[1]3 2 6 1 thousand 
{1 3]2 6 13 hundreds 
AN(2)45601 3 2 ten thousands 
(Dea Gates 24 thousands 


@ Have the students recall that sharing a number of objects 
equally is associated with the operation of division. Review 
that division is carried out place by place from left to right. 
For example, for 2)486, the hundreds are divided first, 
then the tens, and then the ones. Without performing 
division for the following, have students tell what the place 
value would be for the first digit of the quotient. For 


T9192 





example, in 4)183, 1 is less than 4, and 1 hundred 8 tens is 
thought of as 18 tens. Thus, the first digit of the quotient 
will be in the tens’ place. 


6)732 4)183 4)8513 9)4726 


Using the Pages 


3)15 462 


e Have a student read the word problem at the top of page 194. 
Discuss the meaning of the word vendor. Tell the students 
that the man in the photograph is a balloon vendor and ask 
for another way of expressing the same idea. 

Lead the students through the worked example, asking 
questions about the steps shown in red, to review the 
process of division. For instance, ask why the first digit of 
the quotient is in the hundreds’ place rather than the 
thousands’ place, how the numbers 12 and 3 are obtained, 
what place value 12 and 3 represent (hundreds), and so on. 
Emphasize that division is carried out place by place from 
left to right, regrouping as needed. Point out that the 
remainder in this division is zero. 


Working Together 


Complete. Divide. 


jl 
5 ES) 


3 | 
5 Ney 


Study these division sentences. 


5+5=1 


} 6+6=1 
Exercises 


1_O 


| 
| 


Ww 
sc 
Ea 


26} 
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| 
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—_ 
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cy 
9 


BialianS 
6>1=6 
Tey 
3+4=0 
2+4=0 
1+4=0 


oo|— 


RELATED ACTIVITIES 


@ Challenge some of the students to 
find solutions for Ex. 25-28 so that 
remainders other than zero are also 
obtained. For instance, for Ex. 25, 
although the quotient will be the same 
as before (4298), a dividend of 25 789 


. 53678 +6 896 RQ would result in a remainder of 1. 
. $51 448 = 8 $643) Similarly, for Ex. 26, the ones’ digit of 
the dividend may be 6, 7, 8, or 9, to 
give remainders of 0, 1, 2, and 3, 
respectively. Two examples for Ex. 27 
are shown below. 
6 118 R1 6 118 R8 
9)55 063 9)55 070 
54 34 
10 10 
39 2. 
‘ 16 17 
ya 9 9 
te me hz 
0 73 80 
2 2 
1 8 


lo8 Oo 


D D 
~ 


Jo alo Glo alw clo iE 


oo 
AN 
19) 


a hse} 
~ 
ass 
= 


es 
_ 
~ 


| 


—_ 
Goh a SG 
@) Gh sf 6 
Boz) 
ee) 
rs) 
— 
D 
Soh» ope a 20) 


or 
N 
° 


Bioneen 42 264 = 85283 
a Ue? SSi0 ea: bo. 3646 +449/| Ra 
a 9S0H02 = 7 24. $2052 + 6$3Ua 
$U386 


w 
= 

© 0 MY © 
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N 
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Copy and complete each of these. 
a 


— 
slo Glo cle 6l— Glo 
a -D 
N 
es 
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w 
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*25. 6)25 788 
96.118 
ieee 


*27. 2)5 








Ask what operation can be used to check division and 
have a few students demonstrate this on the board for the 
division on page 194. 


Working Together: The partially completed divisions of Ex. 1 
and 2 enable the students to study the steps shown and 
complete the divisions. It’ would be desirable for this to be 
an oral discussion. For Ex. 3-6, you may wish to have 
students predict the place value of the first digit of the 
quotient, and thus tell the number of digits for each 
quotient. 


Exercises: Have the students note that there is only one solution 
for each of Ex. 25-28 because the divisions have a 
remainder of zero. Although these may be solved by 
thinking of division, suggest that there is another way to 
find the unknown numbers. Do not tell the students how to 
proceed, but watch for those who multiply the divisor and 
the quotient. 





CO GOGO ion 


l= Slo 


S| & 


e Have students complete sequences 
of exercises similar to the following 
and note patterns in remainders for a 
given divisor. 


20 ROD 2Ri1 2 (RO) 


38 37, 3)6 
1R2 1R1 1 (RO) 
35 3)4 3)3 
0 R2 ORI 0 (RO) 
3)2 3)1 3)0 


6 R8 6 R7 5 (RO) 


9)62 9)61 ... 9)45 


Try This: These exercises help to prepare the students for the 


concept in the following lesson. At that time they will 


encounter zeros in the quotients, for example, in the tens’ 
108 
place in 4)432. In this feature, exercises such as 4)4 and 


4)3 are presented. Have the students use multiplication to 
check each division. Some examples are shown below. 


eae gp ait be egal Oh 222 ale Oere =a 
DD. 212 3)2 310 


Assessment 


Divide. 
We! 


1. 3)516 2. 7)80 
677 RY 


1152 Ri 
65 
G13 RS 


3. 5)3389 4. 8)12 909 
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Pages 196-197 
LESSON OUTCOME 


Divide by a one-digit number, zero in 
one or more places in the quotient, 
dividends with up to five digits 


Materials 
models for thousands, hundreds, tens, 
and ones 


Prerequisite Skills 

Divide by a one-digit number, quo- 
tients without zeros, dividends with up 
to five digits 


Checking Prerequisite Skills 


Zeros in the Quotient 


The roller coaster ride costs 3 tickets. 
In 2h, 2724 tickets were collected 

for the roller coaster. How many rides 
were taken on the roller coaster in 2h? 


Divide 2724 by 3. 


2724 shows 2 thousands. Since 
2 is less than 3, think of 

2 thousands 7 hundreds 

as 27 hundreds. 

Then divide the 27 hundreds. 


[3592275 


Tes & x 9 hundreds = 27 hundreds. 


There are O hundreds left, but 
there are stil] 2 tens to divide. 





Dividg. 55. fl 


1. 3)642 2. 5)276 
Rei8 410 Ro 
3. 2)5236 
1541 


4. 7)9876 
5. 4)6364 6. 9)12 096 


Since 2 is Jess than 3, 


| auu Divide the 2 tens. 


Write 3)2724 


write O in the tens place. Bil 


Think of the 


02 


2 tens 4 ones that 
remain as 24 ones. 


Then divide the 24 ones. 


908 rides were taken on the 


; * The zero is needed S 
* in the quotient S 
© to show that 2724 « 
© divided by 3 4 
is 908 and not 98. 





roller coaster in 2h. 


SG) 


LESSON ACTIVITY 


Before Using the Pages 


e Write the exercises 3)148, 3)815, and 3)612 on the board. For 
each exercise, have students tell the place value of the first 
digit of the quotient, explain how this is known, tell the 
number of digits there will be in the quotient, and explain 
how this is determined without carrying out the division. 
For example, for 3)612, because 6 is greater than 3, the 
first digit of the quotient will be in the hundreds’ place. To 
complete the numeral for the quotient, a tens’ digit and a 
ones’ digit will be required. Thus, the quotient will have 
three digits. 

Assign the division 3)612, reminding the students that it 
was agreed that the quotient would have three digits. When 
they have arrived at a quotient, have them use multiplica- 
tion to check their work. For students whose quotients are 
incorrect, use models to find the quotient, emphasizing that 
in each of the three equal groups, there are 0 tens. The 
quotient is shown as 2 hundreds 0 tens 4 ones. Have a 


T214 





student write the standard numeral on the board. Discuss 
the importance of writing 0 in the tens’ place. Check the 
quotient 204 by using multiplication. 


Using the Pages 


e The worked example shows and explains the steps in a 
division for which there are 0 tens in the quotient. Have a 
student read the word problem at the top of page 196. Point 
out that the thousands’ digit of the dividend is 2 and the 
divisor is 3. Ask what the place value will be of the first 
digit of the quotient and how many digits there will be in 
the quotient. Lead the students through the example, 
emphasizing the place-by-place aspect of division. Divid- 
ing 27 hundreds gives 9 hundreds in the quotient, dividing 
2 tens gives 0 tens in the quotient, and dividing 24 ones 
gives 8 ones in the quotient. 

Have some students use multiplication to check the 
division and have others use models. 


Working Together: Ask questions about each of Ex. 1-3 and 
complete these on the board with the students. Ask, for 


Exercises 
Divide. 


Working Together 


Give the next digit 
for each quotient. 


70 30 4 00 
1. 6)420 2. 2)609 So) OD 


42 6 12 
00 00 


Pemplet 





67 


4. 5)1015 5. 8)53 600 


105 


"| 








O 
Divide. 
1055 R5 
4. 6) 6335 


4 7001 


8. 9) $63 009 9. $120.80+4 $30.20 


le) 
. 2)180 


6230 R3 


ONSTIS8S 


9 090 RA 


SOWA 


a 004 RQ 


- 7)14 030 


6030 RU 


. 8)48 244 


2303, Ril 


eee 


500 


. 6) 3000 


7700 R3 


. 4) 30 803 


8005 RS 


. 9) 72 050 


3040 R2 


. 8) 24 322 


. 9519+5 1903 RY 

. 2720+3 906 RA 

. 18199+2 9099 RI 
. 6086 + 8 760 RG 

. 54005+9 6000 R5 
. 43804+6 7300 RY 
. 2802+ 7 YOO RQ 

. 10382+5 2076 Ra 
.. $6356 + 7 $9028 

.. $18 603 +3 $620! 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
33-36 on page 336. 

e Have students use multiplication 
(and addition for the remainders) 
and/or models to check a few of the 
division exercises on page 197. 

e Have students write division exer- 
cises for other students to complete. 

© Using lined paper turned sideways is 
effective in helping students write 
division exercises with careful atten- 
tion to place value. Using arrows as 
shown in the worked example on page 
194 is also helpful. For the example 
below, the subtraction 14 — 14 givesa 
difference of 0 (thousands). The first 
arrow is drawn to indicate hundreds 
and then 0 is written in the hundreds’ 
place of the quotient. The rest of the 
division proceeds in a similar manner. 





are 


s< 


eases 


ase 


Co 2h ae 2 oe 


a 


= 


example, why the first digit of the quotient is in the tens’ Assessment 

place for Ex. 1 and what is divided after 42 tens. Some Divide 

students may work independently on Ex. 4-6 while you 70 105 R3 
work with the other students at the board. Have them 1. 2)140 2. 5)518 qu, R2 


answer questions similar to the following for Ex. 4. 
“‘Can we divide the thousands?’ 
*‘How many hundreds are divided?’ 
‘*How many hundreds are in the quotient?’’ 
‘‘How many hundreds are left?’’ 
‘*What is divided after the hundreds?’’ 
‘*Can the tens be divided?”’ 
‘‘How many tens are in the quotient?”’ 
““What is divided after the tens?”’ 
If necessary, use models to demonstrate the steps in a 
division. Note that there will be a decimal point in the 
quotient for Ex. 9. 


3. 3)1524 4. 9)27 848 


Exercises: Observe the students as they work and provide 
assistance as required. 
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Page 198 



































OBJECTIVE Practice : Remember you can multiply 
Demonstrate competence in division, Divide. Then check * the divisor and the quotient, < 
solve related word problems the six most difficult exercises. , then add the remainder to 
:, check your work. ay 
; __86 90 De aOR 2" Tee cae see 
Materials 1. 71602 2. 4/360 3. 8)567 4. 5)$245 
tracing paper (optional / Eon 702 4OoO RY $ 710 
ihe Ne ) 5. 6)2728 6. 916318 7. 6)2404 8. 8) $5680 
a(t __ 18a RY 502 RI $ 343 
9. 2)1002 10. 8)1460 Dy SOOT, 12. 4) $3372 
IVITIE _1a58 __4. 830 4.305 RY $ 4029 
RELATED ACTIVITIES 13. 415032 14, 7133 810 15. 5121 029 16. 6)$24174 
e Rapid drills, both oral and written, __4800 RU 7.001 RA 7.050 RY $ 4000 
to practice basic multiplication facts US Ur . 3)21 005 19. 9163 454 20. 8)$32 000 








can help to improve performance in 
division. Include exercises that involve 
one missing factor. 

4x9= 7X = 56 
e Prepare diagrams for students to 
practice division, using copies of page 
T1390: 





PAS), WE WS SS 30° 33193370 31 
4.059 R| 5555 R3 


















Solve. 





33. Sandy and her six friends 
earned $39.90 at the fair. 
If they share the money equally, 
how much will each have? 25 70 

35. The Wild Mouse costs 4 tickets. 36. 

Each of 29 students has 27 tickets. 

How many rides on the Wild Mouse 


can they take? |95. They will have 
3 tickets left. 
Help Martha find the path to the Ferris whe 




























21. 4349 Haina 22) 49457 70.RU 23; 
25. 2000 = 4 500 26. 4784=8598 27. 


. Jim and his seven friends have 





1529 + 3509 RQ 24. $21.50 = 5%4.30 


42 002 = 6 28. $98.74 = 2 

7000 RA : $49.37 

6 454=5 32. $320.36 = 4 
5290 RU $80.09 


102 tickets altogether. How 

many rides that cost 2 tickets 

each can they take? 6 There will be 
Each of 23 students hag Tickers left. 
19 tickets. How many 

rides costing 3 tickets 


will their tickets buy? IHS. They will 
have 2 tickets left. 
el 


by following the exercises with even remainders. 

























1062 RS recs. 
9)9566 HvTpIO2ZS : 


560 Ra —_409 R6 
412242 7) 2869 


2468 R| a7 SIRS —409 R7 
2)4937 5) 6878 (3) VAT) 






3)776 




















J 5 003 R31 6 029 RZ 203 RY 645 Ra 
& 4)20 015 9)54 809 6)1222 714517 
—_ 4010 RQ 90 R5 —_U 002 RQ 229 R3 
3)18 032 6)545 3)12 008 8)1779 513043 °° 


359 Ratu og at te 





—4302 R| 3004 R 
6) 25 813 8) 24 038 : 


4)16 037 9) 4171 
__720 RU j 
6)4394 Ferris 





| wheel 








LESSON ACTIVITY 


Using the Page 


e Have a student select one of the exercises from Ex. 1-32 and 
write it on the board. Have other students help to complete 
the exercise, explaining the steps of the procedure. Draw 
particular attention to zeros in the quotient and the need for 
them. Use multiplication to check the division. Repeat as 
needed for other exercises to review the work of the two 
previous lessons. 

Have the students study Ex. 33-36. Ask how many 
persons are sharing the money in Ex. 33. Ask how many 
steps are needed to solve Ex. 36. 

If you wish, give each student a sheet of tracing paper on 
which to mark the path to the Ferris wheel after they have 
completed the necessary division exercises. You may need 
to review the concept of even numbers and odd numbers. 
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Dividing Evenly by a Multiple of 10 


Byron and his brother are arranging 
1200 chairs in rows for a concert. 
They are placing 30 chairs in each 
row. How many rows will there be? 


Divide 1200 by 30. 


00 shows 1 thousand. 
4200 shows 12 hundreds. 


Since 

12 is less than 30, think of 

12 hundreds O tens as 120 tens. 
Then divide the 120 tens. 





°30 x 4 = 120 ¥ 


Use 30 Pe Atiede = 120 tens. 


es 


Write 0)7200 


4 46 

There are 0 tens 0 ones 30)1208 Write 36)1200 

left to divide. 1204 120 
00 00 


Page 199 
LESSON OUTCOME 


Divide by a multiple of ten from 10 to 
90, dividends with up to six digits, 
one-digit quotients or quotients that are 
multiples of ten from 10 to 90, 
multiples of one hundred from 100 to 
900, or multiples of one thousand from 
1000 to 9000, remainders zero 


Prerequisite Skills 
Multiply by a multiple of ten from 10 
to 90; divide by a one-digit number 


Checking Prerequisite Skills 

Multiply. 

1. 30x 4120 2. 60 x 8 420 
3. 50 x 9 USO 4, 20 x 8 I1G0 
Pa eon U4 000 

5. 9)2700 6. 8)32 000 


There will be 40 rows. 


Working Together 


Divide. 
a 
1. 30/60 


Exercises 


Divide. 
30 
. 50)3500 3. 20)600 4. 
4 000 q 
6. 10)40 000 7. 90)810 8. 


6000 
9. 4800+ 60320 10. 300000 = 50 2e/.0 Ome SOO 12 
420 +706 16. 


13. 36 000 + 40900 14. 6300 = 90 70 





LESSON ACTIVITY 


Before Using the Page 


@ Review place value in numerals with up to six digits using 
examples similar to the following. 


(1]200 1 thousand ([]60 000 1 - hundred thousand 
(1200 12 hundreds [16/0 000 16 ten thousands 
(120]0 120 tens 000 160 thousands 


e Have students suggest missing numbers to make true 
sentences for examples similar to the following. 








A0.8<19;— 5 Se LO <= 
40 x me TOOU 70 x e400) 
40 x = 36 000 70 xX = 42 000 








e Have students tell the place value of the first digit in each 
quotient for the following exercises. Ask how many digits 
there will be in each quotient and how the divisors in the 
last two exercises differ from those in the first two. 


3)4200 6)4200 30)4200 60)4200 


3. 30 000 = 60500 4. 720000 = 90 3000 


10 000 = 20 500 
560 000 = 80 7000 


RELATED ACTIVITIES 


e Completing pairs of exercises simi- 
lar to the following can help students 
gain an insight into the concept of 
division. Emphasize how to determine 
the place value of the first digit in each 
quotient. 


100 1. 6)30 60)300 
2. 6)300 60)3000 
3. 6)3000 60)30 000 
4. 6)30 000 60)300 000 


70)7000 


i) 


Using the Page 


@ Have a student read the word problem at the top of page 199. 
Ask questions about the solution. For example, ask why 1 
thousand or 12 hundreds cannot be divided first. Emphasize 
the need to show 0 ones in the quotient to indicate that the 
ones were divided after the tens. Use multiplication to 
check the division. 


Working Together: Ex. 1-4 lead gradually from two-digit 
dividends to six-digit dividends. Use other similar exercises 
as required. 


Exercises: Ensure that the students write the first digit of a 
quotient in the correct place-value position to help reveal 
the number of other digits (zeros) there will be in the 
quotient. 


Assessment 
Divide. 
100 


i. 50)5009,. 
3. 70)49 000 


20 
2. 20 )400 5 


4. 40)16 000 


asoursw 


= 


. T917 4 





Pages 200-201 
LESSON OUTCOME 


Divide by a multiple of ten from 10 to 
90, dividends with three to six digits; 
solve related word problems 


Materials 
graph paper for each student 


Prerequisite Skills 


Dividing by a Multiple of 10 


Shin took 1300 photographs of 
the fair. He took 20 photographs 
with each roll of film. How many 
rolls of film did he use? 


Divide 1300 by 20. 


1300 shows 1 thousand 3 hundreds 
or 13 hundreds. Since 13 

is less than 20, think of 

13 hundreds O tens as 130 tens. 


Divide by a one-digit number; divide 


; nen sivigg ie aoe tens. 
by a multiple of ten from 10 to 90, 


quotients are multiples of 10, 100, or 20> x6 = 120 pt 
1000 ag x “eS = 140. .too great! 
Wise 20 x 6 tens = 120 tens. 

Checking Prerequisite Skills 6 
Divide g S Write 20) 0 

63 R\ “ 
1552137 one 

1020 RS 7 50a Think of the 10 tens 0 ones 


3.8 8163, 

5. 60)2400 
700 

7. 80)56 000 


5)37 510 


50 


30 1500 6 
% 000 muro 
90)720 000 120 


that remain as 100 ones. 


be Ay ha aL 


Then divide the 100 ones. Working Together 


20x 5=100: Complete. 33 mle 


65 th: coe 
Write 6) 1300 630 


120 ~ 8 220 
100 Q10 
10 





0 
Shin used 65 rolls of film. 


Divide. Then check. 
5 R30 


6u 
2. 50)280 3. 30)1920 


4. 31 347=60_ 5. 84 Of0y REE 
522 RQ7 050 RYO 





LESSON ACTIVITY the top of page 200. Direct the students’ attention to the 


photograph and ask whether anyone can identify the fair 
(Canadian National Exhibition). You may wish to have the 
students turn to other pages of this unit to see some of the 
photographs Shin took at the fair (pages 194, 202, and 
208). 

Lead the students through the steps of the solution, 
paying particular attention to the statements that explain 
why the division starts with 130 tens and not with 1 
thousand or 13 hundreds. Then have the students complete 

11800 1860 the same division on their own and check their solution 
cui, cae tas with the worked example. 

Have the students turn to page 199 and recall that all the 
exercises on that page had divisors that were multiples of 
ten. Ask whether the same is true of the exercises on page 
201. Have the students recall that all the quotients for the 
exercises on page 199 ended in one (or more) zeros. In the 
worked example on page 200, point out that the quotient 
ends in 5. This will establish how these exercises differ 
from those in the preceding lesson. 


Before Using the Pages 


@ Write the following exercises on the board. Have students tell 
the place value of the first digit in the quotient and the 
number of digits in the quotient for each exercise. Tell 
students to show a square for each digit there will be in a 
quotient, as indicated in the first exercise below. Ask 
students to explain their answers. 


aie 


2)1800 


Have the students complete the divisions. Ask a few 
students to show their work on the board. Discuss 
similarities and differences among divisors, dividends, 
quotients, and the steps required to arrive at the quotients. 


Using the Pages 


® The worked example shows and explains the steps in the 
division 20)1300. Have a student read the word problem at 


T91IR2 


Exercises 


Divide as shown on each box of film. 
Match each result to the photograph 
topics in this chart. Then name 

the topic of the photographs. 


90m Ra 2 
Example: 80)7212 


720 


concerts 


Result 


Topics of the 
photographs 





8 R17 


Agriculture 





90 R12 


Concerts 





800 R17 


Contests 





9227 R14 


Exhibits 





877 R14 


Fireworks 





9287 R14 


Games 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
37-44 on page 336. 

e Prepare tables for students to prac- 
tice division, using copies of page 
T390. Division by 10 is especially 
interesting because of the relationship 
between the dividend and the quotient. 





42 





903 R14 


Parades 











8007 R15 


Rides 





903 R R\7 
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Varanidesis / 
8 007 
20) 160 155 


/ Contests / 
800 
10.| 80)64 017 


8 OO7IRIS5 
90)720 645 


Loe 


Fireworks 


877R 
40535 094 


Par 


903 R\ 
90)81 284 | / 
9 227) RiI4 
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21. Use a tally chart to show 
the number of rolls 


of film for each topic. 
A tally chart is shown at the right. 
Solve. 


22. Draw a graph to 


23. Shin took 2000 photographs 
with 50 rolls of film. 
He took the same number of 
photographs with each roll of 
film. How many photographs did 
he take with each roll of film? UO 


. Shin took 1200 


How many rolls 
did he use? Uo 





Working Together: Note that the students are to use 
multiplication to check their divisions for Ex. 2-5. In these 
exercises, remind the students to pay particular attention to 
the position of the first digit of a quotient because this 
enables them to determine the number of digits in the 
quotient. 


Exercises: Have students read the topics named in the chart at 
the top of page 201 and the directions to the left of the 
chart. Relate the quotient 90 R12 in the example to the 
topic, concerts, in the chart. Point out that Ex. 1-20 are 
shown on shapes that suggest boxes of film. Tell the 
students that the quotients obtained can be related to the 
topics in the chart to reveal the kinds of photographs taken 
on each film. 

After the students have had an opportunity to correct any 
errors in Ex. 1-20, assign Ex. 21 and 22. Provide them 
with graph paper and review the need for careful 
consideration of title, headings, and scale for the graph. 


205 70) 56015057 


of photographs of each topic if 
each film contains 20 photographs. 
A graph is shown below. 


He took 30 photographs 
with each roll of film. 
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Topic of the {Number of rolls 
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Parades (NCS 


Assessment 


De ne 205 RUS 


1. 20)34 2. 60)12 345 


8 

a 5a2- RIS Q 004 R77 
3. 40)100 898 4. 90)810 437 
Solve. 


5. Shin took 1400 photographs with 70 identical rolls of film. 
How many photographs did he take with each roll of ule 
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Pages 202-203 


LESSON OUTCOME Dividing by a Two-Digit Number 
Divide by a two-digit number when the In August, 1178t a “The symbol Ce 
trial estimates for the digits in the garbage were collected . stands for.» [ 
quotient are correct, divisors with the at a fairgrounds. What § tonne. »« 


ones’ digit to 4, dividends with three to 
six digits; solve related word problems Bach day? 
Vocabulary 

tonne, t, pavilion 


was the average mass 
of garbage collected 


41t= 1000 kg 


Divide 1178 by 31. 


For 31)1178, think of 30/1778. 


Prerequisite Skills apse 1178 shows 1 thousand 1 hundred 
Divide by a one-digit number; divide om 14 hundreds. Since! 11 
by a multiple of ten from 10 to 90 is less than 30, think of 


11 hundreds 7 tens as 117 tens. 


Checking Prerequisite Skills 


Divide ; 4 
1. 9)428 De aie (30 «4=120. 
1 ®386 RB eee 055 Sas nt eae 
3. 7)13 AS 4. 3)165, 165, 
60 105 6. 20)337 
3: 9038 RYO 30 R65 
7. 50)45 440 8. 80)58 465 


Think of the 
24 tens 8 ones 
that remain 

as 248 ones. 


Then divide the 117 tens. 


too great! e ; 


Be CERES cue 248 ones. 


£30 x8 = 340 | 
230? x pi ee. 


The average mass of garbage 
collected each day was 38t. 
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LESSON ACTIVITY 


Before Using the Pages 


@ Write the following exercises on the board. Discuss the place 
value of the first digit of the quotient and the number of 
digits in the quotient for each exercise. 


2)1495 20)1495 


Have the students complete the divisions and ask two 
students to show and explain their work on the board. Write 
the exercise 21)1495 on the board and have the students 
note that it is very similar to the exercise 20) 1495. Suggest 
that the quotients must be close in value because the 
dividends are equal and the divisors differ by one. Ask 
whether the first digit of the quotient for 21)1495 will be in 
the thousands’ place, the hundreds’ place, or the tens’ 
place. If the quotient is similar to that of 20)1495 it will be 
in the tens’ place. Also, for 21 1495, 1 is less than 21, and 
14 is less than 21, thus, the division begins with 149 


TA0nh 





(tens) + 21. Ask the students what the tens’ digit of the 
quotient will probably be for 21)1495. They will likely 
suggest 7 because it was the tens’ digit of the quotient for 
20)1495. Have the students copy the exercise and try to 
complete it. Discuss the results obtained. Summarize that 
the division 20)1495 was completed first because the 
divisor, 20, being a multiple of ten was helpful in dividing 
by 21, which is not a multiple of ten. 


Using the Pages 


e Begin with a brief discussion of the photographs, having 


students explain the importance of keeping the fairgrounds 
(or any area of the environment) clean and tidy. You may 
wish to discuss the caption “‘waste watchers’’ seen in the 
photograph and compare it with the expression ‘‘waist 
watchers’”’ 

Have a student read the word problem at the top of page 
202, noting the symbol t for tonne and the fact that | t is 
equal to 1000 kg. Point out that although the required 


RELATED ACTIVITIES 


e Have students find the missing digits 


Dyer kings Fogether in divisions similar to the following. 





For each, give the divisor Divide. 
you could think of to help Then check. 
you jee the quotient. 5 641333 RT l Bie RS 
: ipa he ees 9 
1. 12)4838 ADV. 
6 a) 
Complete. 
3 ae 53 7. 93730 699 EB) 8 
3. 51)3586 4. 43)2666 8. 32)$67 456 Sie) 
357 258 ae 
16 Q) Gl 
5 
Exercises 
Divide. G 0 8R Oo 
6 R39 16 7 RYY 34) Seg 9 
. 62)411 3. . 83)625 Oe) 
120 RE ret 50 RUY AE She 
y Ae 2526 The ) . 63)3194 
uuaryo 435 B09 RIM EU) ° 
. 84)37 168 11. 92)40 020 d2a 52) 42 062 
___| 508 R\ 3.070 REO __3 301 Ro ame 
eat iEGO27 14. 72)108 577 15. 81)248 730 16. 93)306 999 1 


op HOSE, s AD tS Asie) 18. 68125= 74 920 RUS 19. 13 488=+12 |lau 

e Write several division exercises on 
the board or prepare a work sheet. 
Have the students draw squares to 
indicate the number of digits in the 
quotient and their place values, as 
shown in the examples below. 


. $22387+61 367 21. $11077=53 2209 22. $59942+82 973) 


. $762 680 + 23933 16024. $296 143 = 3199553 25. $101 244 + 44 #230) 


Solve. 


26. 492 kg. of garbage were collected 27. There are 11 rides on 
from a dozen pavilions. What was 14 652 m? of fairground. 
the average amount of garbage What is the average amount 
collected from each pavilion? 4) ka of space for each ride? 1332a ma Ss ee) 


. The same number of lightbulbs 29. 132 kg of nails were 44) SO 1956-0 


was used for each of used to build 33 stands 

22 pavilions. 4510 lightbulbs at a fair. What was Gell 
were used altogether. How the average mass of 7) nO ase ee! 
many lightbulbs were used nails used to build 

for each pavilion? 205 each stand? 4 ka 





division is 31)1178, it is helpful to think of 30)1178 for the procedure. Discuss which multiple of ten is thought of 
finding the first digit of the quotient. Write the exercise in the divisions for Ex. 3-8. 


30)1178 on the board. Underline digits of the dividend to 
show the following three steps for finding the number of 
digits in the quotient. 


Exercises: Some students may find it helpful to write exercises 
showing a multiple of ten as the divisor first. 


, alle 8 
30 lel 7.8 30) sll 68 30)1 17 8 40)3 2 8 41)3 2 8 
(1 < 30) (11 < 30) 328 
0 
Ask what the tens’ digit of the quotient will be and compare 
the answer with the development on page 202. Continue Assessment 
with a discussion of the worked example, emphasizing that Divide. 
in dividing 248 ones, the divisor is again thought of as 30 to 17 RB a RA 
obtain 8 as the ones’ digit for 31 )1178. 1. 21)365, 2. 44)39 Quo RIS 
Working Together: Ex. | and 2 deal with choosing the best 3. 83)49 966 4. 62)114 095 


multiple of ten as a trial divisor. For all exercises on this 


page, the multiples of ten can be obtained by rounding the Solve. 
divisors down to the nearest ten. Ex. 3 and 4 provide 5. Last year, 387 972 people visited the fair in 12 days. Find the 
partially completed divisions to familiarize students with average number of people who visited the fair ooh eey. 
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Pages 204-205 
LESSON OUTCOME Rounding the Divisor 


Divide by a two-digit number when the Cecil and his friends RUSS : 
trial estimates for the digits in the ST OGNROD DOW es aa (lags all 

; Phe placed them in cases of 48. How 
quotient are correct, divisors rounded many ent cascemoniocitias tid 
to the nearest ten, dividends with up to they collect? How many bottles 


six digits for another case did they collect? 


Divide 3104 by 48. 


Prerequisite Skills 
Divide by a multiple of ten from 10 to Fore 28) aT ae oe 


pares 


90; divide by a two-digit number when : sag rounded to the : 

the trial estimates for the digits in the & beta aia is ge 

quotient are correct, divisors with the AV OA showers ee 1 hundred 
ones’ digit to 4 or 31 hundreds. Since 31 


is less than 50, think of 


Checking Prerequisite Skills 


Peyde= 5, ROS I5S RAT 50 x 6 = 300 | 
1. 30)175 2. 60)9327 “BO * 
a74 RQ 100 £50 eae 


3. 20)19,, i 4. 70)70 ee 
= si) 1734 6. 32)25 546 


622 Rl GAB RA 


7. 84)52 249 8. 63 sa 586 


.too reat! B ; 


31 hundreds O tens as 310 tens. 
Then Civile ‘ig 310 tens. 


ee 





Think of the 22 tens 4 ones Then | divide ithe 224 ones. 


that remain as 224 ones. 


6 
48)3108 


: 50 x 4= 200 ; 
80 x 5 = 250 3 


use ‘48 <4 = 192 


6 R32 
Write #4)3104 
288 


They collected 64 full cases 224 


of bottles and 32 bottles 
for another case. 


204 


LESSON ACTIVITY 


Before Using the Pages 


@ Write an exercise such as 42)1369 on the board. Complete it 
with the students to review the procedure presented in the 
previous lesson. Point out that 40 is the multiple of ten that 
is thought of as the divisor, to help obtain digits of the 
quotient. Ask if 40 is likely the best multiple of ten to help 
with the division 48)3104. Have students give reasons for 
their answers. 


Using the Pages 


e@ The worked example introduces the procedure of rounding a 
divisor to the nearest ten to obtain a trial divisor. Have a 
student read the word problem to introduce the situation. 
Lead the students through the solution, noting that the 
procedure is the same as in the previous lesson, but the 
multiple of ten is obtained by rounding the divisor to the 
nearest ten, in this case, from 48 up to 50. Review that 50 
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as a divisor helps to determine each digit of the quotient, 
not just the first digit. 


Working Together: Ex. 1-3 review rounding numbers. Have 


students recall the rule for rounding numbers, particularly 
for examples similar to Ex. 3. Ex. 4 and 5 help students to 
apply the procedure in finding digits of the quotient after 
the first digit. It is important to discuss the solutions for Ex. 
4-9. 


Exercises: Before the students begin the exercises, ensure that 


they understand what is required in Ex. 23 and 24. (A 
remainder in one exercise does not form part of the divisor 
in the next exercise.) The solutions for Ex. 25 and 26 
require more than one step. For example, in Ex. 26, one 
solution is as follows. The price of one can was 30¢ and 
$385.20 was received in all. It will be necessary to think of 
both amounts as cents and complete the division 30)38 520 
to find the number of cans sold. This quotient, in turn, 
divided by 36 will determine the number of cartons of cans 
and the number of extra cans sold. 


Working Together 
Round to the nearest ten. Divide. 
RU 
1. 63 60 2. 78 30 SaoD) UG 6. 76)574 
Complete. 5 10 5% 12 7, 31) 2859 
4. 94)6120 5. 29)10 336 8. 418141 = 52 gou| RA 
564 9. $1068.90 = 21 $50.90 


Exercises 


Divide. 
36 7 R54 8 RQ] au R30 
13 oo o2 2. 87)663 3. 64)539 4. 35)870 
a RU 55 RI 36 RYHO 45 R\0 
5. 1177786 6. PRES 7. 45)1 yas 8. 88)3970 


YU5A Ria 306 R)| 875 R37 
a: 61784703 10. Es aie 33)76 108 12. 47)41 162 
4 R6 


Ray 7 Red 3 01| R80 
13. 93)138 058 14. 467362320 15: 787332710 16. 92)277 092 


17. 49 210 = 281757 RIYU 18. 56 928 + 85 669 R63 19. 34172 +69 Yas RI\7 
20. $260.15+43%605 21. $6480.72 + 72%90.0| 22. $1435.90 + 83 $17.30 


Use the quotient in each block 


RELATED ACTIVITIES 


e You may wish to demonstrate the 
following procedure for checking divi- 
sion, known as “‘casting out nines’’ 
The procedure is shown below for the 
division given in the worked example 
on page 204. 


64 R32 
48 )3104 


Step 1. For the divisor, 48, 

40418 =2elohQss=3: 

Step 2. For the quotient, 64, 

6-494 =10pb+ OS), 

Step 3. For the remainder, 32, 

3 2 = 5: 

Step 4. For the dividend, 3104, 
3tt b+ 0 + 405358; 

Step 5. For the numbers obtained in 
the previous four steps, mul- 
tiply the divisor and the quo- 
tient and add the remainder. 
The result should be the same 
as the number obtained for the 


ae = 


ss « s 
a 


as the missing divisor in the next. dividend. 


a 58 aq Graints 
aoe 2132 + 52 41 +E 5182 + 2:39 R20 36 144 = 4OeIRIO =i8 
24. 4874 + 7763 Raa 3591 = 1834 = =:3aRlO 129 988 = = YO The same procedure ieechown below 


Solve. for Ex. 1 on page 205. } 


= 





eae_aee 


25. At the fair, Marvin sold *26. Each carton has 36 cans of juice. divisor: 2+2=4 
2246 tickets. Each book Gina sold cans of juice for 30° 22 )792 quotient: 3 +6=9 
a tickets has te done Mele ss anette for 66 eraser 
ow many whole books o the cans of juice. How many Aue : = 
tickets did he sell ?46How whole cartons of cans of juice 132 dividend: 7 +9 +2 18 
many tickets from another did she sell ?;-How many cans 132 1-839 
book did he sell? 38 from another carton did she sell? QU 0 


205 (4 x 9) + 0 = 36 
3+6=9 


asewaw cen e 


S 
=e 





Assessment 

Divide. 93 R\7 31 RIZ 

i 2a se RG 2; SBN re) R54 
3. 65)14 101 4. 79)100 305 
Solve. | 


5. For the fair, 3100 tickets were sold. Each book held 45 
tickets. How many whole books of tickets were sold? How 
many tickets from another book were sold? 40 
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Pages 206-207 
LESSON OUTCOME 


Divide by a two-digit number when 
trial estimates for digits in the quotient 
may be incorrect, dividends with up to 
six digits 


Prerequisite Skills 

Divide by a two-digit number when the 
trial estimates for the digits in the 
quotient are correct 


Checking Prerequisite Skills 


Divide tan Red UIO R3S 


81 41)16 845 
ESE I7 RSG eee 18 702 RA 


3. 89)63 869 4. 33)716 168 


LESSON ACTIVITY 


Before Using the Pages 


@ Write the following exercises on the board and ask how to 


Dividing by a Two-Digit 
Divide 6558 by 84. 


think of 80/6558, 


i8a alive ys to the | : 
i nearest ten is neo f 


For 30 )6558. think of 
6558 as 655 tens 8 ones. 
Then nce the 655 tens. 


80 x8 = oar nen) 
| 80 x ahs Tae. 100 > great! ; 


fy esing 84 x 8 tens. 
(84 x 8 tens = = 6721 tens s 





is 672 from 655 © 


Use oe x € tens. ee 


‘84 x ae tens = = 588 tens S| 


67 
Then complete the division. 

78 R6 
84)6558 
588 
678 
672 
6 


6558 + 84=78 R6 


206 





240 


obtain a multiple of ten as a divisor to help in the divisions. 
Have the students complete the divisions. Then ask two 
students to show and explain their work on the board. 


23)691 


since 40 xX 6 = 


quotient corrects the situation. 


T 224 


39)5260 


Assign the division 42)2438 and let the students discover 
the subtraction step for which the subtrahend is greater than 
the minuend. Ask for suggestions to overcome the 
difficulty. Have students demonstrate their ideas on the 
board. (A trial divisor of 40 suggests 6 tens in the quotient 
240; but 42 x 6 = 252.) Emphasize that 
the situation is not the result of an error in computation. 
Explain that it arises sometimes as the result of using a 
rounded divisor and a simple adjustment of the digit in the 


“cannot Siouact ; 


Number 
Divide 5493 by 66. 


For 66)5493, 
think of ig age 


6 fundcdgemhe i 
Genes ten is 70. 3 


For 70)5493, think of 
5493 as 549 tens 3 ones. 
Then cvs, wie 549 tens. 


“793 x = “490 ° 


ey x eae sees t00 > great! 


66 » x 7 tens = = = 465" tens Be 


aed 


a7 ae 
Use 66 x oy tens ipsead, 


“greater ‘than, : 
oe RUS & 





“66> x 8 tens = 628 1 tens 3) 


Then complete the division. 


83 R15 
66)5493 


528 
213 
198 

15 


5493 = 66 = 83 R15 


58 R2 
Poorer saa —_——+» 47)2438 
Ds 2biding 210 
338 
336 
2 


Using the Pages 


following. 


e@ The worked examples present two divisions to illustrate the 
situations that may arise as a result of rounding the divisor 
to obtain digits in the quotient. First, for 84 )6558, it is 
necessary to decrease the tens’ digit of the quotient from 8 
to 7 in order to carry out the subtraction step. Secondly, for 
66)5493, it is necessary to increase the tens’ digit of the — 
quotient from 7 to 8 to prevent the difference in the — 
subtraction step from being greater than the divisor. 
Discuss each example in turn, asking questions such as the 








Working Together 


Divide. Then check. 
wl O7 34H Ra 
68 R 265 3. 26)886 
1. 64)4350 2. 47)9748 


384 94 


Complete. 


263 R49 
- 12)3165 


4 
ol : 5. $73 416 + 92 $798 
6. $2114.70 + 35 $60.4Q 


Exercises 


Divide. Check the six most difficult exercises. 
a RUA 4 RU lARTQ 
. 52)153 2. 29)265 3. 73)948 
193 Ria Q60 Raa 420 R6 
. 34/6574 6. 23)6002 
2a 500 R18 616 RA | 777 Rae 
. 27)67 518 10. 75)46 229 11. 42)74 660 
2871 Raa 3.892 RYS 5 580 R6YU 


37)106 250 14. 53)206 324 15. 74)412 984 16. 31 


19. $256 496 + 92 $2782 
21. $487.50+65%7.50 22. $3336.08 + 44%75.3a 


. $58 575 + 55%1065 
. $371.68 = 468.028 


18. $94 458 + 21%U49¢8 


Use division to solve each of these. Tell what you would do 


with the remainder to get the most reasonable answer. 


1. Sandy and Chris arranged 
425 exhibits on tables. 
Each table holds 16 exhibits. 


How Sn ables did ey preva 
increas e quotien by 
. They Levee 107 prizes 3 Oxes. 


Each box holds 8 prizes. How 


tore Senet aig J net fill? 13 
nore eG 
3 ndy and Chris “shared $125 


equally for their work at the 


fa much did each ece ive?s 22.50 
So aa divid andi & Shey 
; ealae and Chris were ‘c erie 


53 tickets for rides. How many 
tickets would each receive? 26 
Ignore the remainder. 





‘‘Why is seventy the best trial divisor for 66 )5493?”’ 
‘Why is seven tens not the correct tens’ digit?’’ 

*“What can be done to correct this?’’ 

**How does the trial divisor help to find the ones’ digit?’’ 
In these two examples it is only the tens’ digit of the 
quotient that requires correction. Tell the students that 
sometimes more than one digit of a quotient must be 
corrected. 


Working Together: Discuss the steps that are shown in the 
partially completed divisions of Ex. 1 and 2. Ask what the 
trial divisor is, what is divided first, how the first digit of 
the quotient is obtained by using the trial divisor, how it is 
known that the digit is correct, and so on. Use similar 
questions to help the students complete the divisions. For 
Ex. 3-6, the students are to use multiplication to check 
their work. 


7. 19)7986 8. 
. 18)37 200 


1327123 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete selected 
exercises from Ex. 45-60 on page 
336. 

e Have students complete the divi- 
sions below and write the remainders 
in the corresponding squares of a 
smaller diagram. If the divisions are 
correct, the remainders give a Magic 
Square. (The sums of the remainders 
in the columns, rows, and diagonals 
are the same.) 


A 27)3026 
C 48)2550 
E57) 2627 
G 16)676 
I 84)24 620 





B 41)12 963 
D 92)29 081 


F 73)22 850 


H 65 )1953 


3 964 R39 

















PROBLEM 
SOLVING 


Exercises: The students are to choose the six exercises that gave 
them the most difficulty and use multiplication to check the 
divisions. Remind them that for some exercises they will 
need to show the symbol $, and for others, a decimal point 
will be necessary. 


Problem Solving: These exercises enable students to consider 
remainders in division as they relate to situations in real 
life. At times a remainder requires that the quotient be 
increased by | (Ex. 1); at other times it may be disregarded 
or some other solution sought (Ex. 4). 


Assessment 
Divide. 

al Ra3 13 RAS 
ihe 2H Be 2. 43)802 


3 R30 
oF esis 4. 88)17 365 


T 225 


Pages 208-209 
LESSON OUTCOME 


Round the divisor and the dividend and 
divide to estimate the quotient, and 
then compare the estimate of the 
quotient with the exact quotient 


Estimating the Quotient 


A tally chart that was used one 

day showed that a game was played 
1729 times and 91 prizes were won. 
About how many times was the game 


played for each prize won? 


Prerequisite Skills 

Round whole numbers; divide by a 
two-digit number, dividends with up to 
six digits For 


round 


Checking Prerequisite Skills 
Round 


1. 3964 to the nearest hundred. 4OOO 
2. 61 325 to the nearest thousand.o! O00 


3. 387 156 to the nearest ten thou- 
sand. 240 O00 


Divide. |, R23 103 RES eae 
: 5. 67)7 Nees: 
4 34)669 i 30 es 


6. 73)21 390 7. 46)575 649 


91)1729, 
90)1700 


For 90)1700, think 


cE tes Ba So rsa 


ee eg 


“1800 is close to 1700!° 


Rounding the divisor and the dividend 
can help you to estimate the quotient. 


..2 is closer! : 


Use 2 in the quotient. 


9x2=18 
90 x 2=180 
90 x 20 = 1800 
daar Day For the exact quotient, ih 49 
divide in the usual way. 91) 


20 is an estimate fe 1729 oe 


The game was played about 20 times 
for each prize that was won. 


Working Together 


Give the rounded divisor 
and the rounded dividend. 


1. 64)8249 2. 75)6385 

60 2000 30 6400 

Round and divide to estimate the quotient. 
Then divide to find the quotient. 
45 Ra 68 R39 


5. 11)497 
(50) 


208 


LESSON ACTIVITY 


Before Using the Pages 


© Write a few exercises on the board to review the work of the 
previous lesson. Have students write solutions on the board 
and explain their work. 


12)317 23)2915 85)174 456 


Tell the students that it is helpful at times to estimate 
quotients. Ask what kind of numbers are useful in making 
estimates, rather than using the exact numbers. Lead them 
to suggest the use of rounded numbers. 


Using the Pages 


e Begin with a brief discussion of the photograph. Have 
students describe the game shown and tell of their own 
experiences in a similar game at a fair. Then have a student 
read the word problem to introduce the situation. Empha- 
size the word ‘‘about’’ in the problem, since this implies 
estimating the answer. 
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Give the first digit Give the number of 


in the quotient. digits in the quotient. 
: 6 oa Bs indicate 


3. 47)32 987 4. 64)5276 2 
Estimates will vary 


6. 56)3847 7. 7264 + 34213 R228. $476 204 + 6827003 
(60) (Q40) ($7000) 


Have students explain the rounding of the divisor and the 
dividend. Draw attention to the fact that estimating begins 
by thinking of the division 9) 17 first and this leads to use of 
the rounded number 90 in 90 x 2. It would be helpful to 
write the following sequence on the board to emphasize that 
there is no need to go beyond 90 x 20 = 1800. It also 
helps to illustrate a pattern that might be helpful in other 


exercises. 
902 )— 180 20 
90 x 20 = 1 80090) 1800 


90 x 200 = 18 000 
90 x 2000 = 180 000 


Note that the exact quotient is 19, which is quite close to 
the estimate, 20. 


Working Together: Ex. 1 and 2 deal with rounding divisors and 
dividends. It is obvious that divisors are rounded to the 
nearest ten, but the choice of place value for rounding the 
dividends varies. Discuss this aspect with the students to 
help them make their decisions. For Ex. 1 they may choose 








RELATED ACTIVITIES 


@ Challenge some of the students with 
exercises similar to the following. Tell 
them that the divisor and the quotient 
are equal. Have them find the number 
and complete the division. 


Exercises 


Estimate each quotient. 
Then Hee de find the ac 


p20 RAS 
2. 43)346 Be) 3. eer) 
114 RY opa R37 G95 R 
5: tees ane 672) ai ll 


Estimates will vary. 


7\_ R30 
4. 49)3509(70) 
a4 155 He 


(5) 
1 KAS) 6enuS | 


Ll 
2. 1[@)3 6 1 


13. “1370018204 82 14. 462 462 = fal B27277 = oe 


16. $650 349 = 8198029 ©6917. $95 552 + 3242986 18. $326 300 + 655020 

(8000) (42000) (#5000) 
For each exercise, estimate the quotient. 
Then choose three of the numbers shown 
on the chart that could be the quotient. 
Find each quotient, and score one point 
for each reasonable estimate. 


716 (700) 
19. 61)43 676 


g.205 (2000) 
20. 28)22 

ee (4000) 
21. 51)216 036 


fal 
3. Dilys 1 8 4 


Estimates will vary. 


Faigle) 
4.5 g)2 809 





: [4280 ai) “7018 gas so Been as 
aaeare (2000) 808 25 4424 43826 
22. 82)176 218 
wee 71.33) 1083 | 820820 
ay fog] 716 14/4356, 724128 
he Pare Fats 2035. 
8205.20] 715628 
“sa (YOO) 2 1eh | in ets Oe 
26. 91)39 403 Ace | 821020] 
84 (0) “8 ee 
27. 76)6232 ; , ol, dome te 
7.018 (7000) > 2S 
28. 42)294 756 

















24. 








25: 





~ 214990 AG 
21 1083 
































Solve by estimating. Answers may vary. 


29. During an 11d fair, 30. A game was played 5336 times 
$1144 was collected at during the 58h of the fair. 
a game. About what was About what was the average 
the average amount collected number of times the game 
each day at the game? was played each hour? 
Estimate: %1/00 Estimate: 90 





to round to the nearest hundred or to the nearest thousand. 
For Ex. 2, it is preferable to round to the nearest hundred. 
Ex. 3 concentrates on finding the first digit of the quotient. 
To do this, the divisor and the dividend are rounded first to 
give, for example, 50)33 000. This leads to thinking of the 
division 5)33 and a first digit of 6. In Ex. 4, the steps of the 
previous exercises are repeated and the skill of determining 
the place value of the first digit is considered. This, in turn, 


mentally. Note that the estimate 200 for Ex. 7 can be 


pe 
derived from the step that shows 30)73 0 0. 


Exercises: It might be best to work Ex. 19 with the students to 
ensure that they understand the use of the chart. 


7 at] 
61)43 676 ——~60)44 0 0 0——~ Estimate: 700 


Se ee eee ee 





makes it possible to name the number of digits in the 
quotient, and thus give an estimate of the quotient. This 
sequence is shown below for Ex. A 


There are three possible numbers in the chart for the 
quotient (728, 716, 724). By division, the exact quotient is 
716. A student would score one point if 716 is one of the 


of EB three numbers selected as a possibility. Ensure that the 
34)7264 —+30)7300 = oy SOO students write their estimates before finding the exact 


quotients. Note that Ex. 29 and 30 require only estimating 


SS 6 the averages. 
30 x 2= 60 
30 x 20 = 600 Assessment 


30 x 200 = 6000 


The estimate of the quotient is 200. 
With practice, students can carry out much of the procedure 


Estimates may vary. 


Estimate a tpt Then find the exact quotient. 
aa R (70) 


\) (AO) 73 RYY 


1. 28 )627 Rad 75 )5894 RUG 
3. 42)93 185 4. 49)687 173 


(A000) (14 000) 
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Pages 210-211 
OBJECTIVE 


Demonstrate competence in division; 
solve related word problems 


Practice 


First, estimate the quotient without 
doing any work on paper. 


Then divide ° Estimates will vary, 


and compare the quotient with your estimate. 


Vocabulary 


ayo. 
‘ . 20)4800(Q40) 
turnstile 


13. $70 680 ~ 762430 


16. 


Complete three exercises in each box. 


53 

2. 69)3657(50) 
460 RYO 9.999 R30 6 730 7650 

. 62)28 560/500) 6. 31)309 9990 000) 7. 10)67 300(6700) 8. 86)657 980(7000) 

5. ShOSGHRS 0 

. 55)387 865700010. 16)144 4 


($900) 


$3013.50 + 3542610 17. $321.08 + 92$3.4q 
($90.00) 3 


A893 
432(3000) 
7650 R20 


109Q 
3. 51)5559(\ 10) 


Q7 RU 628 904 R\3 


14, $65065 +1320, 15. $2596 = 4470) 

18. $5426.33 = 6740.99 
($20.00) 

Write 


the result for the fourth exercise by using the pattern. 





| 19. 30/8100 
210. 














23. 47)37 088 








27. 78)78 118 


31. Make up a fifth exercise to fit 


each of the patterns above. 


Answers will vary. 


Study these division sentences. 

















Give a rule that helps you find 


the quotient when 


1. the divisor is 10. 
2. the divisor is 100. 


Move the digits in the dividend 
one place to the right. 
two places to the right. 


3. the divisor is 1000. +hree places to the right. 


Make up some division exercises to test your rules. 


LESSON ACTIVITY 


Using the Pages 


© Complete one of Ex. 1-18 on the board with the students to 
review the steps in estimating a quotient and in finding the 
exact quotient. For Ex. 19-30, ensure that the students 
understand what is required. Note that most of the problems 
on page 211 require more than one step to solve. 


Try This: On page 51, the Try This feature shows multiplication 
sentences in which one of the two factors is ten, one 
hundred, or one thousand. This concept is extended on 
page 131 to include both factors. Now, similar sentences 
are encountered for the operation of division, and students 
can discover how the quotient is related to the dividend 
when the divisor is 10 (100, 1000) and the dividend is a 
multiple of 10 (100, 1000). Although three-digit divisors 
are involved in exercises such as 33 000 + 1000 = 33, the 
numbers are not difficult to work with and thinking of 
multiplication to perform the division, or to check it, is 
useful. 
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Answers will vary. 








Solve. 


32. There were 34 people on each 
roller coaster ride on a day 
when the turnstile showed 6222. 
How many times was the roller 
coaster used that day? 133 


. There were 73 rides on the 
Ferris wheel on a day when 
the turnstile showed 2336. 

If the same number of people 
rode each time, how many 
people were on each ride? 32 


. For each Wild Mouse ride, 
there were 4 people in each 
of the 7 cars. The turnstile 
showed 4368. How many times 
was the Wild Mouse ride 
used that day? |56 


. The 6 people in Hilda’s family 
spent $104.16 altogether in 


2d at the fair. What was the 
average amount each person 
spent each day? $3.68 


. During the first week of the 

fair, 93 307 tickets were sold 

for a ride. The next week, 

101 223 tickets were sold for 

that ride. The fair was open 

each day for 2 weeks. What was 
the average number of tickets 

sold each day for that ride? \3 395 


. Julia's family has 22 films 
with 12 photographs each. 
They want to take the same 
number of photographs on 
each of their 11d at the 
fair. How many should 
they take each day? YU 


ais). 


. This year, $118 860 was collected 


in 12d for the rides. Last 

year, the average amount 

collected each day for the 

rides was $9236. How much 
more was the average amount 
collected each day for the 

rides this year than last year? $669 


Each roll of dimes contains 
50 dimes. 863 dimes from 
the rolls were used at a 

ride. How many whole rolls 
of dimes were used? How |] 
many dimes from another 

roll were used? |3 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
61-68 on page 336. 

e Students may play the following 
game in groups of three using a set of 
numeral cards for the numbers from 0 
to 9. Each player draws a diagram to 
indicate a two-digit divisor and a 
four-digit dividend (A). One player 
draws six numeral cards in turn and 
reads the numbers aloud. As each 
number is read, the players write it in 
any place value of the divisor or the 
dividend to form a division exercise 
(B). Once a number is written its 
position may not be changed. After the 
players complete their own divisions, 
points are awarded as follows: ‘‘high- 
est’’ quotient, 3; ‘‘middle’’ quotient, 
2; “‘lowest’’ quotient, 1. After ten 
rounds the player with the most points 
is the winner. 


A 
oooooo 
* EO) 


T59Q 
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Page 212 
OBJECTIVE 


Demonstrate competence in division 


Materials 
circular objects for tracing (optional) 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
69-76 on page 336. 

e For a small group of students, write 
a division exercise on the board. Have 
one student divide to find the first digit 
of the quotient. Have a second student 
complete the multiplication step and a 
third complete the subtraction step. 
Continue in a similar manner to com- 
plete the division. 


LESSON ACTIVITY 


Using the Page 


Practice 


Copy these diagrams and divide as shown. 


Then add the quotients along each line segment. 


If your quotients are correct, 
the sums in line will be equal. 


1. sum - 13 754 


| 768 
26)45 968 


7640 
80)611 200 


4 346 
75 )325 950 


2. sum - al 656 


5207 

66)343 662 
6 770 
93)629 610 


8 O49 


34) 326 366 79)635 871 


6 004 
81)486 324 
3 400 
60)504 000 


e Have a student read the instructions at the top of the page. 
Then ask another student to tell in her/his own words what 
is required. You may wish to have the students trace around 
circular objects in drawing their diagrams. Lids from small 
containers such as those for 35 mm film are useful, as are 
coins and plastic templates. Note that only the quotients are 
written inside the circles after the exercises have been 


completed on another part of the page. 


T 230 


U4 902 
57)279 414 


7084 
65) 460 460 


54)416 603 


40038 
32)128 256 


6837 
43)293 991 





Computing Quickly 


When you can compute in your head, you can find the result 
more quickly than you can when you use a calculator. 


Choose a number Be 
from 1 to 10. ee, 


ioe 


Multiply by 8. £72 ine Oe 


Divide by 4. 


Divide by 2. are 


Subtract the number oy 
you started with. 1 


Neale aay, 


Try each of these three times. What is 
special about your three results ? 


ach result is the original number, The result is the oriainal number 
se a number from™~ to 10. . Use a number from to 10. 


Add 5. Multiply by 3. Add 6. Multiply by 20. Subtract 8. 
Divide by 3. Subtract 7. Divide by 4. Add 2. Divide by 5. 

. Think of a number from 10 os . i 
to 20.-Add 16. Multiply 
by 20. Subtract 340. 
Divide by 10. Add 2. 
Divide by twice the 


4. Use this year. Double it. 
Eee ae ola aomechey gre, Add 5. Multiply by 50. Add 
5. Use-a number frm 10 to 100, =e syour age. Add 365. Subtract 615. 


Add 57. Multiply by 57. “. Try this with > 


Subtract 2166. Divide by 19. % some other oS 
Subtract 57. Divide by 3. “years too. 
The result is the original number. fe 


The result is a combination 
of the year and +he age 





When the numbers become greater, 
- you may need paper and pencil 
“or a calculator to help you. 


LESSON ACTIVITY 


Using the Page 


e This lesson is one that can be assigned with a minimum of 
discussion so that the students may make their own 
discoveries. You may wish to have one student play the 
part of the magician and the other students compute 
mentally the result of each step of the worked example. For 
each of the exercises, the result does not change even 
though a different number is used to begin the exercise. 
Calculators may be used when computation is too difficult 
to perform mentally. 
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OBJECTIVE 


Compute quickly with and without a 
calculator 


Materials 
calculators (optional) 


RELATED ACTIVITIES 


e Some students may be able to write 
exercises similar to those on the page. 
The exercises should be tested by 
using several examples before they are 
given to other students to try. 
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Page 214 
OBJECTIVE 


Write an equation for information 
given in a word problem; solve the 
problem by writing and solving a 
related equation 


' Prerequisite Skills 

Write the family of related facts for 
addition and subtraction, and for mul- 
tiplication and division 


Checking Prerequisite Skills 
Complete the sentences to show a 
family of addition and _ subtraction 
facts. 


pet 19 STAR 
(22 a3 
2S ae es ha 
oS 9 3""= 9 


Complete the sentences to show a 
family of multiplication and division 


De ED sae AS 
BS = 9 = 5 
25x 34 = 345 
US22 Si] 19 





RELATED ACTIVITIES 


e Have students play the following 
game. Say, “‘I am thinking of a 
number. When I subtract 5 the result is 
14.’ The first student to suggest the 
correct equation gives similar informa- 
tion for the next equation. 


LESSON ACTIVITY 


Before Using the Page 


@ You may wish to have the students turn to page 168 to review 
the introduction to equations and the use of a symbol such 
as n for a number that is not given. 


Using the Page 


© The worked example demonstrates the use of an equation to 


Solving Equations 


The band and 9 other persons formed a ' To find the value ’ oe 
marching unit in the parade. There were 65 % sofe nmin niet 9)=165;, 
persons in the unit. How many were inthe band? . subtract 9 from 65. 


This equation tells the story. This related equation ae 


n+9=65 


helps solve the problem. 
6529 1 


; number : number © number i This completes the solution. 
in the =, of other 4 in the 


i band : marchers unit ag 65 -9=56 


There were 56 persons in the band. 





Here are examples of related number sentences. 

Addition and Subtraction Multiplication and Division 
56 +9 =65 9 +56 =65 Six 7 — 56 7X8 = 96 
65a 56 65 —56 =9 Lay oer Ke ve 56>=7=8 





Copy each equation. Write a related equation. Equations will vary. 
Then find the solution. 


Us (Ms ray gf scan \| War agers il 
3.n=8=6 6x@=n Ug ii Baas san, Ss 
Dy aie = S22 Slo iieays, He) > nog sachs anon] 
7.9xn=81 Z|=GQ=n q . 1 BlOs, 34 siete \Oennie Uy 


Write an equation for each of these. Then 
write a related equation. Find the solutions. Equations will vary. 


9. The band members marched in 10. For the parade, all marching 
8 rows with the same number units were divided among 
in each row. There were 56 4 parade sections. That placed 
band members. How many 7 units in each section. How 
were there in each row? 7 many marching units were there? 
8 x n= 56 . From all the floats in the 27 4] = 
PROBLEM 36*8=n parade, 5 were chosen for otiges! 
SOLVING There were 9 other floats. How 
many floats were in the parade? 





Discuss the examples of related sentences shown below 
the worked example. Then discuss Ex. | with the students. 
Ask what operation the related sentence would show and 
then ask what the sentence is. Any of the following are 
acceptable: n=4+7; n=7+4, 4+7=n; 
7+4=n. 

For Ex. 9-11, remind the students that concluding 
statements are required. They may follow the solution 
provided in the worked example. 


represent information stated in a word problem and the use 
of a related sentence to solve the equation. Have a student 
read the problem at the top of the page. Ask how the 
equation tells the given story in a simpler way. Since the 
equation expresses addition, point out that the related 
sentence involving subtraction is helpful in solving the 


problem. 
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Page 215 
Checking Up OBJECTIVE 


Divide. 
63 


Senter tha  pa0'Re Demonstrate an understanding of the 


eiaTS 2. 9)8323 e S567 P7186 566 concepts and skills presented in this 
30 153 _ 4481 Ria unit 
6. 30)2700 7. 60)45 180 8. 90)403 302 
70 Rae 345 RB 7 253 R6 
10. 31)2198 ; 11. 49)16908 12. 83)602 005 
109 RS UB REQ 8 206 R7 
14. 76)8289 15. 93)45 546 16. 67)549 809 RELATED ACTIVITIES 
90 RS 608 RAO 9006 RI : , 
 72GS0 18. 65)5855 19. 40)24340 20. 88)792 529 e The use of lined paper turned side- 


ways as described in Related Activities 
on page T215 for working with one- 
digit divisors can be adapted to help 
those students having difficulty with 
two-digit divisors. 


22, 580RSS5NGIS IRS) 2217/85/09 = 28.6382,R1823:159.790 = 61, 980,,R10 

. 505170+73 6920 R1025. 70995+ 87 BIGR3 26. 40482+52 778 Rae 
. $210 800+ 68 $3100 28. $361 196 = 44 $8209 29. $765 000 = 85 #9000 
. $355.68 + 57 $6.Q4 31. $718.41 = 7749.33 32. $7399.56+92 $80.43 
. $1027.25 + 25 $41.09 34. $2440.64 + 58 %42.0835. $3957.11 + 79 $50.09 


Solve. 


36. In the parking lot at the fair, 37. 4 girls had $15.40 to share 
there are 708 cars in 12 equal rows. equally at the fair. How 
How many cars are in each row? 59 much would each receive? $3.85 


. During the fair, a photographer 39. 10 881 souvenirs were sold at 
took 6000 photographs. Each a stand during a Qd fair. 
film has 30 photographs. What was the average number 
How many films were used? 200 of souvenirs sold each day? |Q09 


. After the fair, Anita wanted . Jack is arranging 918 
to pack the remaining 3327 exhibits on 27 tables 
souvenirs in boxes. Each box at the fair. He wants 
held 36 souvenirs. How many to place the same number 
whole: boxes of souvenirs would of exhibits on each table. 
she pack? How many souvenirs 4Q How many exhibits should 
would she pack in another box? |5 he place on each table? 34 





. There are 91 prizes for a 43. After the fair, Adam packed 
contest. 3458 people entered the remaining 126 prizes. 
the contest. On the average, He placed 18 prizes in 
how many people entered the each box. How many boxes 
contest for each prize? 33 did he use? 7 











Related Comments 
Skills Exercises Pages Note carefully where errors occur in the students’ work. For 
de Gy atonctdten number 1,2 T212-T213 example, do errors occur more frequently in multiplication, in 
Me dee aihierotanathe subtraction, in finding a trial divisor, or do the students have 
quotient 3.4 T214-T215 | difficulty remembering the sequence of steps. Division by a 
oe ee are one-digit divisor must be mastered before division by a two-digit 
aes 6 T217 number can be dealt with. Choose activities from lesson 
det tmaitipletatiten 5,7, 8 suggestions and Related Activities in this unit or in Unit 5 to 
19 mh: T218-T219 review or reteach concepts as required. 


Divide by a two-digit number 9, 10 T 220-T 221 
Divide by a two-digit number 
by rounding the divisor to 
the nearest ten to obtain 














a trial divisor 11-18, 
20-35 T 222-T 225 
Solve division problems 36-43 
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Unit 11 Overview 


Measurement 


The topic of volume is introduced by counting cubes in 
structures of various shapes, as well as in rectangular prisms. 
Multiplication of the number of centimetre cubes in one layer by 
the number of layers is presented as a method for finding the 
volume of a rectangular prism. The relationships between a 
volume of 1000 cm® and a capacity of 1 L, and between | cm? 
and 1 mL are established. Then the method for finding volume 
in cubic centimetres is used to determine in terms of millilitres 
and litres the capacities of containers which are in the shape of 
rectangular prisms. Conversions from millilitres to litres and 
vice versa are made by using the factors 0.001 and 1000 as 
multipliers. Mass, in terms of grams and kilograms, is first 
studied in connection with familiar objects. The relationships 
between | cm*, | mL, and | g of water, and between | kg and 
1 L of water are developed. Two ways of recording time to the 
second are studied and numeric dating is presented as an 
efficient method for recording dates. Patterns inherent in various 
geometric relationships are explored in the lesson on problem 
solving. Two Try This features encourage students to experiment 
with rectangular prisms made of cubes. Two Keeping Sharp 
features provide exercises to maintain skills in addition, 
subtraction, and multiplication of whole numbers and decimals. 
These skills are also assessed at the end of the unit in sets of 
exercises and related word problems. 


Prerequisite Skills 


@ use multiplication to find the number of objects in a 
rectangular array 

e multiply a number to 999 by a multiple of ten from 10 to 90 

@ multiply a two-digit number by a two-digit number 

@ multiply a decimal and a whole number by 1000 or by 0.001 

® write numerals for times shown on a 12-hour clock 


Unit Outcomes 


© count the cubes in a shape 

e find volume by counting centimetre cubes 

@ multiply the number of centimetre cubes in one layer of a 
rectangular prism by the number of layers to find the volume 
in cubic centimetres 

@ associate a volume of 1000 cm? with a capacity of 1 L 

® express cubic centimetres as litres and vice versa, for a whole 
number of litres 

@ find capacity in litres by finding volume in cubic centimetres, 
volumes are a multiple of 1000 cm? 

® estimate capacity to the nearest 500 mL 

@ express litres as millilitres and vice versa; solve related word 
problems 

® associate a volume of | cm® with a capacity of 1 mL 

e find capacity in millilitres by finding volume in cubic 
centimetres 

® express an amount given in one unit in terms of another unit 

for millilitres, litres, and cubic centimetres 

estimate mass to the nearest 500 g 

express grams as kilograms and vice versa; solve related word 

problems 

® associate the mass of | L of water with 1 kg; associate the 
mass of 1 mL of water with 1 g 
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@ relate the volume of a container, the amount of water needed 
to fill it, and the mass of the water 

® write numerals for times to the second for a 24-hour clock 

e add and subtract times 

@ write and interpret dates using numeric dating (year, month, 
day) 

© solve problems by searching for patterns and following the 
patterns 


Background 


The origin, structure, and convenience of the metric system 
are discussed in the Overview for Unit 7. It is recommended that 
reference be made to those comments in relation to volume, 
capacity, and mass at this time. It should be pointed out that the 
concepts of volume and capacity are virtually the same. Briefly, 
volume refers to how much space an object occupies, and 
capacity to how much space is inside a container. For instance, 
an empty carton takes up a certain amount of space (volume), 
but it can hold almost exactly the same amount of material 
(capacity). A cube, or a container, with edges 1 cm long 
occupies a space, or has a capacity, of one cubic centimetre 
(1 cm’). Thus, both volume and capacity may be measured in 
cubic centimetres. However, since the capacities of irregularly- 
shaped containers cannot be calculated easily from their linear 
measurements, a unit called the /itre is used. One litre (1 L) has 
the same capacity as one thousand cubic centimetres 
(1000 cm?), and one millilitre (1 mL) has the same capacity as 
one cubic centimetre (1 cm’). 

The metric units of measurement are further interrelated by 
one litre of water having a mass of one kilogram (1 kg), or one 
thousand grams (1000 g). Thus, 1 cm® of water has a mass: of 
1 g. Mass refers to the quantity of matter in an object and may 
be measured by balancing an object and standard units of mass 
on balance scales. Mass is not the same as weight. Weight is the 
measure of the force required to lift an object and it can vary 
because it is affected by the force of gravity. Mass cannot vary. 
The chart below shows some of the relationships between 
measures of volume, capacity, and the mass of water. 


Volume 










Maw a 


Time is not measured in metric units, but the second (s) is 
recognized as an SI unit. The other units of time — hour (h), 
minute (min), and day (d) — although non-metric, are accepted 
universally. There seems to be no international symbol for 
week, month, or year, although a, for annum, is sometimes used 
for year. Time on a 24-hour basis may be indicated by using two 
digits for each hour, minute, and second. Spaces may separate 
the pairs of digits, or colons may be placed between them. Thus, 
18:45:50 indicates 18 h, 45 min, and 50s. Since each day 
begins and ends at midnight, that time may be, for example, 
either Tuesday at 24:00:00 or Wednesday at 00:00:00. On a 
24-hour basis, hours after noon are greater than 12 (13 to 24). It 
should be noted that if the number for the hours, the minutes, or 
the seconds is less than 10, a zero is written to the left of the 
single digit so that each time unit is represented by two digits. 
For instance, 08:05:03 indicates 8h, 5 min, and 3 s after 








midnight. Because time uses a non-metric system of relation- 
ships, conversions and regrouping in operations cannot be done 
in terms of ten, but rather in terms of 24 and 60 (1 d = 24h, 
1 h = 60 min, | min = 60 s). 

Numeric dating, that is, writing dates without the names of 
months in words, is becoming standard practice. The year, the 
month, and the day, in descending order of size, are indicated 
with eight digits: four for the year, two for the month, and two 
for the day. Again, if the number for the month or the day is less 
than ten, a zero is written to the left of the single digit. 
Therefore, July 1, 1867, the day of Confederation for Canada, is 
indicated by 1867 07 Ol. In numeric dating, spaces are left 
between the pairs of digits. If the century is obvious, the first 
two digits of the date may be omitted, as in 69 07 20 (July 20, 
1969), the date when man first landed on the moon. 

There is a fascination in numbers, not only in the relationships 
between operations and the basic facts used in them, but also in 
patterns which frequently emerge in sequences of numbers. 
Some of these are examined in the Problem Solving lesson on 
page 233. Among them is the pattern found in a series of 
triangular numbers. Triangular numbers are those that can be 
represented by dots arranged in triangular form as shown. The 
fascinating feature is the pattern of increase from one number to 
the next: 1 to 3 (2), 3 to 6 (3), 6 to 10 (4). The increase is always 
one more than the previous one, and by this pattern the series of 
triangular numbers may be extended arithmetically without 
drawing dots. 

e ee 


ee eee Oe 


Another pattern of differences may be seen between square 
numbers. Square numbers are, as the name implies, those for 
which dots may be arranged in squares. The pattern of 
differences this time is the series of odd numbers and it may be 
extended to name other square numbers. It is interesting to note 
that any square number may be formed by adding two 
consecutive triangular numbers; for example, 4= 1 + 3, 
S=3+6,16=6-+ 10. 


@eee 

eee @eee 

ee eee @eee 

e ee @ee @eee 
12 2? 32 4? 


Teaching Strategies 


It is important that all students have direct experiences in 
measuring volume, capacity, and mass. This is sometimes 
impossible due to lack of sufficient materials, space, and time. It 
is recommended that instructional groups be formed and that a 
schedule be arranged for them to engage in many of the 
preliminary activities suggested in Before Using the Pages. 
Activity cards are suggested to guide students with a minimum 
of teacher direction. While some students are engaged in the 
activities, others may be working at the exercises from the 
Keeping Sharp features on pages 223 and 227, and from 
Checking Skills on pages 236 and 237. The actual lessons in the 


textbook may be completed as outlined, either with one group at 
a time or after all the groups have had the preliminary 
experiences. 

Converting millilitres to litres and grams to kilograms 
involves multiplication by 0.001, and the opposite conversions 
involve multiplication by 1000. It may be valuable to refer to the 
work on pages 158 and 159, where the products of such 
multiplications were written directly. For example, the conver- 
sions between millilitres and litres on page 223 and between 
kilograms and grams on page 227 should be completed by 
merely moving digits in relation to the decimal points, and by 
adding zeros if necessary. 

If a demonstration 24-hour clock is not available, extra tabs 
for 13 to 24 may be affixed to a 12-hour clock face. On these 
pages, no regrouping is involved in the exercises which require 
the use of addition and subtraction; this feature should be 
observed if other exercises are assigned for practice. The 
regrouping of seconds to minutes to hours, and vice versa, is in 
terms of 60, and up to this time the students have regrouped only 
by tens. 

The results of the Checking Up at the end of the unit should be 
examined carefully to determine whether the concepts and skills 
have been developed adequately. According to the analysis, it 
may be necessary to reteach or to review some topics with 
specific students and to assign follow-up practice. The same 
procedure should be followed with the exercises and problems 
on pages 236 and 237. Students should be encouraged to assume 
some responsibility for overcoming any apparent weaknesses by 
referring to lessons in the book where the skills are presented 
and developed. 


Materials 


centimetre cubes 

centimetre rulers (optional) 

rectangular prism 

various containers that hold | L as described in Before Using the 
Pages on page T 240 

material for pouring, such as cereal, sand, water, rice; funnel 

a variety of containers that hold less than 1 L, about | L, and 
more than | L 

measuring cups marked in litres and millilitres 

container having the shape of a cube with edges 10 cm long; 
3-by-3 section of centimetre graph paper cut from copies of 
page T397, scissors, and tape for each student 

one-millilitre measuring spoon 

balance scales, masses from 1| g to 3 kg, objects for measuring 
mass (pencils, books, corks, scissors, coins, nails of different 
Sizes) 

masses from 1 g to 1 kg, water, containers such as plastic 
bottles and paper cups, waterproof container having the shape 
of a cube with edges 10 cm long 

demonstration 24-hour clock with movable hands 


Vocabulary 

volume hour hand 

cubic centimetre, cm* minute hand 

litre, L second hand 

capacity words for times to the second 
gram, g diagonal of a polygon 
kilogram, kg triangular number 

Aeiits.. Plt, numeric dating 


24-hour clock marathon race 
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Page 216 
LESSON OUTCOME 


Count the cubes in a shape 


Materials 


centimetre cubes 
Count them. 


RELATED ACTIVITIES 


e Have students build shapes using a 
certain number of cubes, for example, 
12 cubes. Display the different shapes 
obtained. Emphasize that each shape 
occupies the same amount of space. 


10 blocks were used. 


Exercises 


How many blocks did she use? 


11 MEASUREMENT 
Counting Cubes 


Marina used word blocks to form a sentence. 


She had these blocks left over. 
How many are there? Count them. 


* Think of = 

» how many } 
there are 

. in each , 

al Nav ieee 


11 blocks were left over. 


Count the cubes in each shape. 


LESSON ACTIVITY 


Before Using the Page 


@ Have the students work in small groups building shapes with 
centimetre cubes. Ask them to exchange their shapes and 
count the cubes that make up each shape. Discuss that some 
of the cubes may be hidden when the shape is viewed from 
a particular position. Ask for ways of counting the hidden 
cubes without turning the shapes to view them from a 
different side. 


Using the Page 


e Have students read the sentence that Marina formed and count 
the blocks used. Note that the blocks are the same size and 
shape, and that their shape suggests a cube. Discuss that 
some of the blocks are hidden from view in the arrangement 
of blocks left over. Point out the suggestion in the ‘‘thought 
cloud’’ for helping to count the blocks. 
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Exercises: If necessary, provide students with centimetre cubes 
for building the shapes, in order to check their answers. 


Assessment 
Count the cubes in each shape. 


ar 


Each edge of this cube is 1 cm long. 
The volume of the cube is 1 cm%. 





You can find the volume of larger solids * 
by counting centimetre cubes. 


aE Oe 
6 in the? 
“top layers 9 9 sane 


Q 15 in thes, ore 
"bottom layer.” 


Exercises 


Find the volume in cubic centimetres. 


1.12 cm? 


213 em 





‘one cubic centimetre | 


There are 
21 centimetre cubes. 


Page 217 
LESSON OUTCOME 


Find volume by counting centimetre 
cubes 


Materials 
centimetre cubes, centimetre rulers 
(optional) 


Vocabulary 
volume, cubic centimetre, cm? 


The volume of this 
solid is 21 cm3. 


RELATED ACTIVITIES 


e Have students find how many cen- 
timetre cubes are needed to build a 
larger cube. For example, ask whether 
a cube can be built using 4, 8, or 9 
centimetre cubes. Discuss their results. 
You may wish to provide patterns as 
shown below for the bases of the 
cubes. The students may build a cube 
on each base and then count the 
centimetre cubes. 























LESSON ACTIVITY 


Before Using the Page 


@ Review that all the edges of a cube have the same length. 
Have students suggest the length of each edge of the cubes 
used to build shapes in.the previous lesson. If necessary, 
have them measure the edges using a centimetre ruler. Ask 
what name can be given to a cube having edges | cm long. 


Using the Page 


e Have a student read the two statements at the top of the page. 
Draw attention to the symbol cm? for cubic centimetre, 
explaining that the numeral 3 represents the word ‘‘cubic’’. 
(A cube is a rectangular prism with each of its six faces a 
square.) Associate the word volume with the amount of 
space a shape occupies and thus with the number of 
centimetre cubes used to build the shape. Note that 
counting the centimetre cubes in each layer helps to find 
that there are 21 in all, although some of the cubes are 
hidden. 





a AE 


Exercises: It would be beneficial to have several students 
explain their procedure for finding the volume of each 
shape. For instance, in Ex. 4, some students may have used 
multiplication by thinking of 4 layers of 8 for4 x 8 = 32. 








Assessment 
Find the volume in cubic centimetres. 


1. I4 cms De IS cm? 
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Pages 218-219 
LESSON OUTCOME 


Multiply the number of centimetre 
cubes in one layer of a rectangular 
prism by the number of layers to find 
the volume in cubic centimetres 


Materials 
centimetre cubes, rectangular prism 


Prerequisite Skills 
Use multiplication to find the number 
of objects in a rectangular array 


How much space does this box take? 


Volume of a Rectangular Prism 


Multiplication can help to find 
the volume of a rectangular prism. 


the volume. + 


ena Se Ae 


The box and this stack of centimetre cubes 


take the same amount of space. 


Checking Prerequisite Skills 


For the bottom layer, 





For this diagram, 








Fmaeg 


go Ong there are 24 cubes. 








fa this edge 





& 9 along 4 There are 2 layer 





1. how many rows are there? 3 
2. how many ®’s are in each row? q 


3. how many ®’s are there in all? 97 


Tell the number of ©’s there would be 
4. for 7 rows with 6 @’s in each row. UQ 


5. for 12 rows with 8 ©’s in each row.QG 


LESSON ACTIVITY 


Before Using the Pages 


e Display a rectangular prism and ask what name is given to the 
solid. If students have forgotten its name, refer them to 
page 188. Have the students work in small groups using 
centimetre cubes to build shapes that are rectangular 
prisms. Have them exchange shapes, find the volume, and 
explain the method used to find it. 


Using the Pages 


e Have a student name the shape of the plastic container in the 
photograph. Review that in finding the amount of space an 
object occupies, it is necessary to find its volume. Explain 
that since this implies counting centimetre cubes, it is 
necessary to make a copy of the shape by stacking 
centimetre cubes. Have the students use centimetre cubes to 
copy the stack of cubes shown. Ask for a quick way to find 
the number of cubes in the stack. Emphasize that 
multiplication is useful because each layer of cubes in a 
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6 along this edge | 





a OR a aa Ty 


< 2 x 24 48° 





this edge | 


or 48 cubes in all. 


There are 48 centimetre cubes in this stack. 
The volume of the box is 48 cm. 


Tess made this rectangular prism with 24 cubes. 


1. Show two other 
rectangular prisms 
that can be made 
with 24 cubes. 


SaReaEEeeuaee 


2. Show three rectangular prisms 
that can be made with 36 cubes. 





Vanna oee sooner 








rectangular prism has the same number of cubes. Have a 
student read the concluding statements. 


Working Together: Ex. 1-3 develop the sequence of steps to 
arrive at the number of centimetre cubes in the bottom layer 
of a rectangular prism, using multiplication. Note that the 
terms ‘‘one bottom edge’’ and ‘‘the other bottom edge’’ 
refer to the length and the width. Ex. 4 and 5 complete the 
sequence for finding the volume. Have the students follow 
the same steps to complete Ex. 6 and other similar exercises 
as required. 


Exercises: Diagrams are provided for Ex. 1 and 2. Some 
students may need to use centimetre cubes to check their 
answers for Ex. 3-7, but encourage them to complete the 
exercises without using cubes. Ask what is special about 
the prism for Ex. 7. (It is a cube.) 


Try This: Some students may be able to think of prisms for 
these exercises by thinking only of multiplication. Have 
centimetre cubes available for those who need them. The 
results may be shown either with cubes or a diagram. You 








Working Together 








For this solid, how many 
centimetre cubes are 


> 


1. along one bottom edge? 7 





2. along the other bottom edge? 2 





3. in the bottom layer? Give |4 
the multiplication sentence. 7 x Q= 


For the same solid, 


4. how many layers are there? 3 

5. give the volume in cubic 
centimetres. Give the 42Qcm> For this 
multiplication sentence. |4* S3=42_— golid, 





6. use multiplication to find the 
volume in cubic centimetres. QU cm3 


Exercises 


For each solid, use multiplication 
to find the volume in cubic centimetres. 









































Complete this chart. 





Number of centimetre cubes Number 
along one along the other | | of 
bottom edge | bottom edge bottom layers 


Volume in 
cubic 
centimetres 





2 é 4 


4@ cm> 





6 ; 5 


al 0} cms 





h ? 8 





504; cm3 





9 i 


56 | cm?> 














10 10 





|00d.cm3 





may wish to summarize the possibilities suggested by the 
students in a chart similar to the one shown for Ex. 3-7. 


Assessment 


For a rectangular prism, there are 5 centimetre cubes along one 
bottom edge and 4 along the other bottom edge. 


1. How many centimetre cubes are in the bottom layer? 20 

2. If there are 6 layers, what is the volume of the rectangular 
prism? 120 cm3 

Use multiplication to find the volume in cubic centimetres. 


7a A ae Zu Ji) “kLOsarnnS 
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RELATED ACTIVITIES 


e Explain what is meant by the surface 
area of a solid. Have students find the 
surface area in square centimetres for 
different rectangular prisms that they 
build with centimetre cubes. Also, 
have them find the surface area of the 
prisms suggested for Ex. | and 2 of the 
Try This feature. They may be sur- 
prised to learn that rectangular prisms 
may have the same volume but differ- 
ent surface areas. 

@ Provide students with small contain- 
ers such as jewelry boxes. Have them 
fill the boxes with centimetre cubes to 
find their volume. Before filling the 
boxes, have the students estimate the 
number of cubes that would be used 
for each box. 

@ Use copies of page T 397 to prepare 
patterns similar to the one shown 
below. Have students cut around the 
patterns. Tell them to fold each pattern 
along the dotted lines and tape edges to 
form a box. However, before this is 
done, tell them they are to write the 
number of centimetre cubes they think 
it would take to fill the box. They may 
use centimetre cubes afterward, if 
necessary, to check their estimates. 
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Pages 220-221 
LESSON OUTCOME 


Associate a volume of 1000 cm®* with 
a capacity of 1L; express cubic 
centimetres as litres and vice versa, for 
a whole number of litres; find capacity 
in litres by finding volume in cubic 
centimetres, volumes are a multiple of 
1000 cm? 


Materials 

various containers that hold 1 L as 
described in Before Using the Pages; 
material for pouring, such as cereal, 
sand; funnel; centimetre cubes 


Vocabulary 
litre, L 


Prerequisite Skills 
Multiply a number to 999 by a multiple 


' of ten from 10 to 90; multiply a 
two-digit number by a two-digit 
number; find the volume of a rectangu- 
i lar prism in cubic centimetres 

"yl 

4 Checking Prerequisite Skills 

: Multiply. 

1. 800 2. 450 

Oi tie Joao all 

f; UO 000 36 000 


lo @75 
3. 25 x 256285 4, 45 x 15 x 25 


For a rectangular prism, there are 7 
centimetre cubes along one bottom 
edge, 4 centimetre cubes along the 
other bottom edge, and 5 layers. 


SSI EUS se ye te 


= 


5. What is the volume of the prism? 
[40 cms 


LESSON ACTIVITY 


Before Using the Pages 


Cubic Centimetres and Litres 


1 L of soil will fill a box this size. 


1000 centimetre cubes 
would fill a box 

the same size 

as the one above. 


For the bottom layer, 


a 


¢ 10x10 = 100! 


there are 100 cubes. 














For 10 layers, 








£10 x 100 = 1000°3 




















there are 1000 cubes. 


1000 cm? will fill 











the box. 





1 L and 1000 cm? take the same amount of space. 


220 


@ Review the litre as a unit of capacity. Have students help to fill 
containers using a measuring cup that holds 1 L and is 
labeled “‘one litre’’. The containers should have a capacity 
of 1 L, for example, a plastic ice cream container. There 
should also be an unmarked container the shape of a cube 
having edges 10 cm long. Such cubes may be purchased or 
one may be prepared easily by obtaining a large milk carton 
that is 10 cm long and 10 cm wide, and cutting it at a 
height of 10 cm. Through this activity the students can see 
that containers having different shapes can hold 1 L, 
particularly the container having the shape of a cube. 


@ Remove all the containers from the previous activity except 





would be needed. Have students match centimetre cubes 
with the length, width, and height of the container to help 
them answer the question. You may prefer to have them 
match copies of the diagrams on page T 395 with each face 
of the container. 


Using the Pages 
@ Read the introductory statement and ask what the shape of the 


box is and what its dimensions are. Then draw attention to 
the diagram below the photograph, pointing out that it has 
the same shape and size as the box. Lead the students 
through the procedure of finding the volume. Return to a 
discussion of the photograph and associate filling the box 
with 1 L of soil with the similar activity suggested in 
Before Using the Pages. Emphasize that 1 L and 1000 cm* 
take the same amount of space. Ask how many litres take 
the same amount of space as 3000 cm* and how many 


| the one having the shape of a cube. Have a student identify 
| the shape. Ask how to find its volume. Some students may 
| suggest using centimetre cubes to fill the container or to 
copy the shape. Ask how many centimetre cubes they think 
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cubic centimetres take the same space as 9 L. 


Working Together: Ex. 1 and 2 deal with the relationship 
between litres and cubic centimetres. Ex. 3-5 review the 





Working Together 
Complete. 


1. 12 L take the 2. 35 000 cm3 take the 
same space as cms, same space as L 
\Q 000 os 


This planter could be filled with 
centimetre cubes so there would be 





40 cubes along one bottom edge, 
30 cubes along the other bottom edge, 
and 20 layers of cubes 


2 
3. For. the bottom layer, 4. For 20 layers, eee 
40 x 30 =" 1200 £20 1200= /Q4.000_ This planter can 
there are cm’. there are cm?. hold 
120 


b 000 
Exercises 


Complete these charts. 


cm3 be 


RELATED ACTIVITIES 


e@ Have students cut copies of the 
diagrams on page T 395 and paste six 
diagrams onto cardboard. Have them 
cut around the diagrams on the 
cardboard to obtain six faces for a cube 
and tape the faces so that the cube 
shows 100 cm? on each face. Some 
students may be able to make their 
cubes by folding a pattern similar to 
the one on page T386. To do this, 
L have them tape copies of page T 397 
together to form a large sheet of graph 


ie paper and outline the pattern for a cube 


having edges 10 cm long. It may then 
be pasted to cardboard, cut out, and 
folded. 

e Have the students build shapes by 





/ 8.000 | 23] Centimetre cubes 
13 2000} 13 in bottom layer 


stacking cubes and name the amount of 





19 2000] 19 Number of layers 20 


space taken in cubic centimetres and in 








21 000 | 2) Amount cm? boo? 


litres. 























35 000 | | of space L ar 














Centimetre cubes along 25 De Think Of 
one bottom edge 





Centimetre cubes along 


32 
the other bottom edge 





Centimetre cubes 5 
in bottom layer 1995 
Number of layers 25 | 40 






































of space L 


63 po 





sequence developed in the previous lesson for using 
multiplication to find the volume of a rectangular prism. 
Since larger numbers are involved here, it may be advisable 
to review the steps for smaller numbers first. 


Exercises: Before the students begin, have them study the three 
charts. Have students explain in their own words what is 
required for each chart. 


Assessment 
Complete. 


1. 7000 cm? take the same 
space as _/ __L. 


2. 22 L take the same space 











asta 000¢m?, 

3. | Centimetre cubes 
in bottom layer 450 
Number of layers 20 
Amount cm? |G000 
of space L q 

















4. 


“; rectangular prisms 


= a we i ; 
pinout al 2000177 fod *. to help you with 
7’ | %. these, if needed. 





Centimetre cubes along 
one bottom edge 25 





+ 


Centimetre cubes along 
the other bottom edge 22 





Centimetre cubes 











in bottom layer 250 
Number of layers Poo 
Amount cm? {|| 000 














of space iy, \\ 
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Pages 222-223 


LESSON OUTCOME Capacity in Litres and Millilitres 


Estimate capacity to the nearest 
500 mL; express litres as millilitres 
and vice versa; solve related word 
problems 


Materials 

a variety of containers that hold less 
than 1 L, about 1 L, and more than 
1 L; material for pouring, such as sand, 
water, rice; a funnel; measuring cups 
marked in litres and millilitres 


Vocabulary 
capacity 


Prerequisite Skills 


The small bottle 


Each spray uses about 1 mL (millilitre) 
from these bottles. 


The large bottle The large bottle 


holds about 250 mL. holds about 500 mL holds about 1L 
when half full. when full. 


Multiply a decimal and a whole The large bottle can be used for about 1000 sprays. 


number by 1000 or by 0.001 


Checking Prerequisite Skills 


1L=1000mL 1mL=0.001L 
Working Together 


Multiply. Choose the best estimate 


1. 1.5 x 100015002. 3.25 x 1000 
3. 450 x 0.001 4. 1450 x 0.001 
0.450 1.450 


or 0.45 or 1.45 


3250 for the capacity of each. Complete. 


3. 1L= mL\000 
2.5L=2.5 x =: mL|000 
25L= mL Q500 

4. 8.25L= mL 38aso0 


IL 0.47 L = ml470 


BE 








6. 1 mL= LO.00I 
750 mL = 750 x == L 0.00! 
750 mL = L0O.750 or 0.75 
st250imL ="se Ll ASO srs 
~ 620m = fa OIe@a0ior Osa 








LESSON ACTIVITY 


Before Using the Pages 


e@ Prepare an area of the classroom for activities involving 
pouring and measuring. A sink or water table with water 
would be suitable, or a table with such materials as rice, 
wheat, or sand. 

Several days before the lesson, ask the students to bring 
various empty cans and plastic containers to school. Then 
provide opportunities for them to measure the capacity of 
containers using measuring cups marked in litres and 
millilitres. Ask them to find containers having capacities of 
250 mL..000 ml,,.750 mb all 3.1, 2. andigeosts. 0c 
example. Ask them to find how many millilitres are the 


same amount as | L, and how many litres are the same as 
1500 mL. 


Using the Pages 


@ Have a student read the title at the top of page 222. Associate 
the word capacity with the amount each bottle holds. Have 


T9AD 





students read the statements above and below the photo- 
graph. Ask how many millilitres the large bottle holds 
when full. Emphasize the relationship 1000 mL = 1 L. 
Develop that one spray is about one-thousandth of a litre 
(1 mL = 0.001 L) since the large bottle holds 1 L and 
since it can be used for about one thousand sprays. It may 
be helpful to develop a chart on the board to help students 
understand the relationship. 


Fat [1 [10 | 100 | soo [roo [1 






Working Together: If students are not familiar with the 


containers suggested in Ex. | and 2, substitute others of 
similar capacity. Ex. 3-5 deal with expressing litres as 
millilitres. This involves multiplication with 1000 as a 
factor. For Ex. 6-8, multiplication with 0.001 as a factor is 
involved in the reverse procedure of expressing millilitres 
as litres. The multiplications may be performed mentally 
rather than in writing. 


RELATED ACTIVITIES 


e@ Have students collect containers 

(boxes, cans, cartons, jars, and so on) 

for which the capacity is clearly 

marked in millilitres or litres. These 

may be used for different activities as 

follows. 

1. Prepare a display using the labels of 
the containers to show items that 

_ are sold by capacity in millilitres 

Exctcicce . alll and in litres. 

D C 2. Have students express an amount 

Fee B00 ML shown in litres as millilitres and 

aL vice versa. 

3. Have students arrange a set of 

containers in order of capacity from 


For the objects shown above, 


dechoosesthesbest estimate 2 2. eS 
for the capacity of each. 





Complete this chart, _‘Remiember_to use: 1 L= 1000 mL,'1.mt = 0,001 L 


? &5d0| 6400 4940 | 730 | least to greatest. 
7 | 3.8 pu ? W225 1.0.75 | 0, 0. 4. Write word problems about some 


of the containers and have students 
solve the problems by using one or 
more of the operations addition, 
subtraction, multiplication, and di- 
Vision. 




















Mr. Kelly raises African violets. Each month he has 
to add 8mL of plant food to each of the planters he 
uses. How many millilitres of plant food does he need 


3. for one planter in one year? 46 4. for 25 planters in one year? A400 


If a new bottle contains 500 mL of plant food, 


5. how many years would the 6. how many bottles would he need 


bottle last for one planter ? in one year for 25 planters?5 
about 5 years 


Add. Subtract. Multiply. 


. 387° 2. 2958 5. 364 6. 4438 9. 9768 10. 6897 
406 1627 2852 6 
793 4585 1586 58 608 

. 884 + 2496 3380 . 2323 - 674 1644 11. 7986 

. 3857+ 764911506 8. 7000-1796 Sa04 





Exercises: To help the students with Ex. 1, the photograph on Assessment 
page 223 includes the two bottles which were discussed in Complete the chart. 
the example on page 222. Review that the small bottle 
holds about 250 mL and the large bottle holds about 1 L. 
Then they may consider which of the remaining containers 
might hold more than 250 mL but less than | L to help to 
identify the container having a capacity of 500 mL, which 





Choose the best estimate for 


container might hold as much as the 1 L bottle and the 2. the amount of water pk 
500 mL container together, and so on. needed to boil one egg.500 mL |500 mL 
b f hue y. 3. the amount of lemonade ae 
Keeping Sharp: These exercises help to maintain skills in for four people to drink. | L 
adding, subtracting, and multiplying whole numbers. Some 
students may complete these exercises while others are Solve. 
involved in the measuring activities of Before Using the 4. Mr. Kelly’s geranium needs 250 mL of water each week. 
Pages. How many litres of water does it need in one year? |3 
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Pages 224-225 
LESSON OUTCOME 


Associate a volume of 1 cm?’ with 
1 mL; find capacity in millilitres by 
finding volume in cubic centimetres; 
express an amount given in one unit in 
terms of another unit for millilitres, 
litres, and cubic centimetres 


Materials 

container having the shape of a cube 
with edges 10 cm long; 3-by-3 section 
of centimetre graph paper cut from 
copies of page T1397, scissors, and 
tape for each student; one-millilitre 
measuring spoon 


Prerequisite Skills 

Use multiplication to find the volume 
of a rectangular prism in cubic centi- 
metres; express litres as millilitres and 
vice versa 


Complete. 


1 mL of water will 
fill a container 
whose volume is 1 cms. 


1. 370 mL take the 
same space as Gines 
370 


Cubic Centimetres and Millilitres 


How many millilitres of water will fill 
a container whose volume is 1 Cie 


ey ie ae 1000 one) ee ice same amount se space. a 
a L and 1000 mL take the same eeunt ot pees < 


1000 ona ee 1000 aie fake the same eee ‘of space. 


That means 1 cm? and 1 mL also 
take the same amount of space. 


1cm 
1 cm 


Working Together 


2. 650 cm® take the 
same space as mL. 
650 


Geol Held Ks. 





4. 5. 
400 50? 





1000 | 1200 |-52)9 
Lobo lao 2700 luo 750? 

















| l 2? 2 uy? _| 0.750 








The picture shows how this rectangular prism 
could be filled with centimetre cubes. 


. How many centimetre cubes 
would be in one layer? SO 


. How many layers would there be? 


. How many cubic centimetres 
would fill the prism? Q00 





. How many millilitres 








S 
Checking Prerequisite Skills Lem? | 1 
Use multiplication to find the volume | mt teas 
in cubic centimetres. LL bre 
1. 2: 
34 cm>3 
43 cm3 
Complete 
328'L. =. 2 mb so000 
4. 700 mL = 2: L 0.7 
S22 o60 mio Le 1G 


LESSON ACTIVITY 


Before Using the Pages 


e Display the container having the shape of a cube with edges 
10 cm long, as suggested in Before Using the Pages on 
page T 240. Have the students recall that 1000 centimetre 
cubes would fill it and 1 L of water would fill it. Review 
the relationship 1 L = 1000 mL and ask how many 
millilitres take the same space as 1000 cm°. 

Give each student a 3-by-3 section of centimetre graph 
paper cut from copies of page T 397. Have the students cut 
out a pattern as shown below and fold and tape it to make a 
container. 





TOAA 





would fill the prism? QO00 





Have them identify the shape of the container and the 
length of each edge. Review the term one cubic centimetre. 
Ask how many millilitres of water ane) think would fill the 
container. 


Using the Pages 


@ Read the worked example with the students to develop that 
1 cm* and | mL take the same amount of space. If 
possible, demonstrate with a one-millilitre measuring 
spoon and a container 1 cm by | cm by 1 cm that 1 mL of 
water will fill the container. 


Working Together: Ex. 1 and 2 deal with expressing cubic 
centimetres as millilitres and vice versa. Most students will 
have no difficulty since the numerals are the same for each. 
Discuss Ex. 3 with the students and have a few of them 
explain how to obtain numerals to complete the chart for 
Ex. 4-8. The diagram for Ex. 9-11 shows only those cubes 
that match the length, width, and height of the prism. Ask 
why it is not necessary to show all the centimetre cubes for 
the prism. 


RELATED ACTIVITIES 


e If there are unused fish tanks availa- 


Exercises ble in the school, exercises similar to 

: 1 eee Ex. 1-5 may be assigned. For exam- 
or each tank, complete this sentence: 

. gnwers, arewaien below: ple, have students measure the capac- 

The tank will hold cm3, — mL, or LC of water. ity in millilitres of a fish tank and then 


write the amount of water it will hold 
in litres and in cubic centimetres. This 
corresponds to Ex. 2. Activities that 
correspond to Ex. 4 and 5 will involve 
matching the length, width, and height 
of the fish tank with centimetre cubes. 
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Complete this chart. 


6. pA TOO =37 10m OT 2 
| 7 
em? | 1000 | \doo | avon! a7%0| 5240 | ayo] aso | 
1000 | 1600 | au%0_ 37%50| satyo | 300 | aso 


| | | 
eo eee 275) Brau lore | ows 


























Write this sentence using “L”. Write this sentence using “cm?". 
The motorcycle has a 0.5 L engine. The automobile has a 3600 cm? engine 
13. The motorcycle has 14. The automobile has 


a 500 cm? engine. a 3.6L engine. 


Tess made a rectangular prism After being painted, how 
with 24 cubes. She glued the many of the cubes have blue 
cubes together and then painted 


; 3 : f heme e 
each side of the prism blue. 14 ,9n_g Tages “Only, 


. on 2 faces only? |G 








2 
3. 1 face only? O 
4 O faces? O 








Answer the same questions for Possible answers are given on page 1369 


5. other prisms that use 24 cubes. 6. a prism PROBL cM 


7. a prism that uses 27 cubes. that uses SOLVING 
36 cubes. 





Exercises: The steps suggested by Ex. 9-12 of Working |. The tank will hold 4000 cm3, 9000 mL, or AL 
Together show the procedure for completing Ex. 4 and 5. of water. . 
2 ee A. The tank will hold 4750 cm3, 4750 mL, or 4.75 L 
Problem Solving: Provide the students with cubes for building of water. 
the prisms suggested in the exercises. They should sketch a 3. The tank will hold 10 200 cm?, 10.200 mL, 
diagram of each prism that they build and show their or 10.42 L of water. 
answers beside the diagram. UW. The tank will hold 583 cm3, 588 mL, or 0.588L 
of water. 
Assessment 5, The tank will hold 2160 cm3, A160 mL, or 2.16 L 
Complete the chart. of water. 
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Pages 226-227 
LESSON OUTCOME Mass in Grams and Kilograms 


Estimate mass to the nearest 500 g; 
express grams as kilograms and vice 
versa; solve related word problems 


Materials 

balance scales, masses from 1 g to 
3 kg, objects for measuring mass 
(pencils, books, corks, scissors, coins, 


nails of different sizes) 
The mass of the salt The mass of the salt The mass of the salt 
in a packet of salt in these two shakers in this carton 


Vocabulary is about 1g (gram). is about 500 g. is about 1 kg. 


gram, g, kilogram, kg 


The carton can be used for about 1000 packets of salt 


Prerequisite Skills 1kg=1000g 1g=0.001 kg 
Multiply a decimal and a _ whole 
number by 1000 or by 0.001 


Working Together 


Choose the best estimate 
for the mass of each. Complete. 


_2 eS ee ee =—s oe Se ee eee ees 


Checking Prerequisite Skills 
Multiply. 1. The salt in 


1. 2.5 x 1000 2500 
2. 7.45 x 1000 7450 


Pa e SOOT ESS STs FOCe 


3. 350 x 0.001 0.350 or 035 Rigg 4 Paget tees Me aee 
ais eas Ske 


1g 500 g 


4. 520 x 0.001 0.5520 or 05a 


2. The salt used 


32a KG ae) DOO 


the 4 shakers. |kq 3.5 kg = 3.5 * ““g 1000 


3.5kg = g 3500 
. 6.45 kg = = g GUS50 
5. 0.28 kg = = g AZo 


1kg 6. 1g = # kg 0.00) 
750 g = 750 x kg 0.00) 
HUIOG = kg 0.750 or 0.75 





on the boiled egg ya 
OQ , 2540 g= = kg A5U0 or 254 
<< 


Ig es 


LESSON ACTIVITY 


Before Using the Pages 


e Prepare an area of the classroom for activities in measuring 
mass. Have the students use balance scales to measure 
various objects having masses less than 1 kg. Have them 
find objects having masses of about 1 g, 250 g, 500 g, 
750 g, and 1 kg. Ask questions such as ‘‘How many nails 
are needed to balance five hundred grams?’’, ‘‘How many 
grams are the same as one kilogram?’’, and ‘‘How many 
kilograms are the same as fifteen hundred grams?’’ 


Using the Pages 


8. 320g = “kg 0.320 or 0.32 





stating these two relationships: 1 kg = 1000 g, and 
1 g = 0.001 kg. A chart similar to the following may be 
developed on the board to help students understand the 
relationship between grams and kilograms. 


kg | 0.001] 0.010/0.100)0.500} 1 {1.510 
g 1 10 100 | 500 | 1000} 1510 











Working Together: Have students explain their answers for Ex. 


1 and 2. For Ex. 3-5, kilograms are expressed as grams by 
thinking of multiplication with 1000. For Ex. 6-8, thinking 
of multiplication with 0.001 helps in expressing grams as 
kilograms. The multiplication is usually performed men- 
tally rather than in writing. 


e Have a student read the title at the top of page 226. Associate Exercises: Ex. 1 refers to the piles of nails in the photograph. 


the word mass with finding how heavy an object is. Ask 
whether a mass of 1 g is heavier than or lighter than a mass 
of 1 kg. Have students read the statements below the 
photograph. Ask what the mass of the salt would be in each 


The solution to Ex. 3 involves the use of division by a 
two-digit number. Ex. 4 may be solved using either 
multiplication or division and the relationship 
2 kg = 2000 g. 


of the two shakers (250 g) and ask how many shakers of Keeping Sharp: These exercises help to maintain skills in 


salt would be needed to fill the carton. Summarize by 


T 246 


addition, subtraction, and multiplication with decimals. 


RELATED ACTIVITIES 


e Adapt the activity described in Re- 
lated Activities on page 1T243 for 
containers and objects for which the 
mass is clearly marked in grams or 
kilograms. 

e Have students carry out activities 

similar to the following which com- 

bine tasks in measurement and calcula- 
tion. 

1. Measure the mass of a new box of 
chalk. Measure the mass of the 
empty box. Without measuring, 
find the mass of one stick of chalk. 

2. Measure the mass of one mathemat- 

Exercises ics book. Use your answer to find 
the mass of 24 of these books. 

3. Measure the mass of one unopened 
can of soup. Use your answer to 
find the mass of 18 cans of this 
soup. 

4. Read the mass marked on a pack- 
age of dry soup mix. Find the 
mass of the empty package without 

Solve. Yes, 35 sandwiches require opening it. 

3. The mass of a loaf of bread 4. ae at irae k rh Se ah 5. Measure the mass of one penny. 
is 675g. There are 27 slices. for each sandwich. Is there Find the mass of the pennies worth 
About how many grams enough peanut butter in a one dollar. 
aie re i one sles i a= 2 kg jar for 35 sandwiches? 6. Measure the mass of one nickel. 

Find the value of a bag of nickels 

having a mass of about 4600 g. 


For the objects shown above, E re B, 


1. choose the best estimate 1g A 500 g D 1kg 


rr 


of the mass of each. 1.5kg 3 kg 





Complete this eye “Remember to use: 1 kg = 1000 9. 1 g = 0.001 kg - 


g | 2000 | ? hiod 1500 [330] uy [50? 








kg} 728/3/47{ 715) 3.62 | 0.47 | 0.05] ya 





Add. Subtract. Multiply. 


1, 758-2 269» 5: 6421 6. 7.44 9.61.3 10.79 
61.2 2.88 34.3 5.56 8 46 
137.0 557 298 |.83 uqou 3634 


3. 3.876+4.9273203 7. 8.013-7.5370U76 11. 73x $2.74 
4. $9.21 + $0.95 $10.16 8. $6.52 —- $4.68 $1.34 200.02 





Some students may complete these while others are 
involved in the measuring activities suggested in Before 
Using the Pages. 


Assessment 
Choose the best estimate for the mass of ie 
1. a pair of shoes. SOO g 
500 g 
2. a candle fora 
birthday cake. | 9 1 kg 


Complete the chart. 





Solve. 


___ 4. The mass of one egg is 62.5 g. Is the mass of a dozen eggs 
more than or less than 1 kg? less than 
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Pages 228-229 
LESSON OUTCOME 


Associate the mass of 1 L of water 
with 1 kg; associate the mass of 1 mL 
of water with 1 g; relate the volume of 
a container, the amount of water 
needed to fill it, and the mass of the 
water 


The Mass of Water 


Larry knows that 1L of water will fill this container. 


Materials 

balance scales, masses from | g to 
1 kg, water, containers such as plastic 
bottles and paper cups, waterproof 
container having the shape of a cube 
with edges 10 cm long 


He used a scale he found in the kitchen 
to get an idea of how heavy 1L of water is. 


For the full container 
the scale showed 1105g. 


For the empty container 


Prerequisite Skills the scale showed 105 g. 


Express grams as kilograms and kilo- 
grams as grams; express millilitres as 
litres and litres as millilitres 


Checking Prerequisite Skills 
Complete the charts. 


1.| mL | 1000 | 450 ]¢a50 | 00 
L | [ous | 6.25 | 0.8] 
2. g  |1000 |1200 al 320 |5700] 
kg Teta Coon ou. 






































The number of grams of water is 
the difference of 1105 and 105. 


©1108 = 105 = 1000.” 


The mass of 1000 mL 
of water is 1000 g. 


The mass of 1 mL 
of water is 1g. 


The mass of 1L 
of water is 1000 g. 


Por 1kg ? 





LESSON ACTIVITY 


Before Using the Pages 


the mass of the water can be found. Have students help to 
demonstrate the procedure. 
e Review that we measure its mass when we want to find how Using the Pages 


heavy an object is. Have students name various objects for © The example on page 228 shows the procedure suggested in 








which they have measured the masses during the work of 
this unit. Then ask how it might be possible to measure the 
mass of a quantity of liquid such as water. They will likely 
suggest pouring the liquid into a container and then 
measuring the mass. Demonstrate this and, if no one 
suggests it, lead the students to realize that the mass of the 
container must also be taken into consideration. Students 
will likely recognize that subtraction is involved if you 
write statements similar to the following on the board. 


mass of container and water Za: 
mass of empty container Ure 


e Display a waterproof container having the shape of a cube 


with edges 10 cm long. (One may be prepared from a large 
milk carton as described in Before Using the Pages on page 
T 240.) Ask how much water will fill the container and how 
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the preliminary activities. Discuss the steps shown to arrive 
at a mass of 1000 g (or 1 kg) for 1 L of water, emphasizing 
the need for subtraction. Then have students explain why 
the mass of 1 mL of water must be 1 g. Although it may be 
difficult to demonstrate, some students may wish to try. 
This can lead to a discussion of the need for precision and 
more suitable scales. 


Working Together: Ex. | involves multiples of one thousand 


millilitres (grams) and Ex. 2 deals with a whole number of 
litres (kilograms). Use other similar exercises before 
dealing with such numbers as those in Ex. 3 and 4. 
Complete Ex. 5 with the students, noting that they may find 
the numbers for an exercise in an order that seems 
preferable to them. For example, in Ex. 6, some students 
may write the number of kilograms first. 


Working Together 


Complete. 
1. The mass of 5000 mL . The mass of 4L 
of water is g. 5000 of water is kg. 
3. The mass of mL 3I0 . The mass of 2: LI.G 
of water is 810g. of water is 1.6 kg. 


5. 6. Zi. 8. Ch 10. 


Is? A O05 HO.8l GT aid org | 








5000 | uod0 | 250 jain? ido. | 31%o | 
|_5000_| 400 250? 810 | \edo0 | 3160 
5 ? ue 0.25 | o%| 16 9) 446 
































Exercises 2000 mL 
2000 9 
For each container, A aka 


give the amount of water 
1. in millilitres. 

2. in grams. 

3. in kilograms. 


Complete. 


4. The mass of 640 mL . The mass Ol 4esus 
of water is g. GHO of water is kg.4.3 


6. The mass of mL 970 . The mass of LSS 
of water is 970g. of water is 1.85 kg. 


10. 





Volume of > 





container (4 700 


Amount of 








water needed 
to fill it 





Mass 





of the 
water 





























Exercises: Note that the students must interpret the scale in 
diagram C for Ex. 1-3. For Ex. 8-12, it may be necessary 
to review that 1000 cm? and 1000 mL (or 1 L) take the 
same amount of space (see page 224). 


Assessment 
Complete. 
1. The mass of 540 mL of water is SYO g, 
2. The mass of 220 mL of water is 320 g. 
3. The mass of 6.5 L of water is_©5 kg. 
4. The mass of 2:45 L of water is 2.45 kg. 
5. 6. 
Volume of container | cm* | 1650 | 750 


Amount of water mL T 1650 750 
needed to fill it CO cs 00s 


Mass of kg ea On 





























the water g 1¢50 | 750 





—— 





RELATED ACTIVITIES 


e Provide opportunities for the stu- 
dents to fill various containers with 
water and measure the amounts of 
water in millilitres or litres. Then have 
them write the mass of each amount of 
water in grams or kilograms. 

e Have the students compare the mass 
of one litre of water with one litre of 
sand, salt, rice, or other suitable 
substance. Have them compare the 
mass of one litre of water with one litre 
of water in which an amount of sugar 
or salt has been dissolved. 
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Pages 230-231 
LESSON OUTCOME 


Write numerals for times to the second 
for a 24-hour clock; add and subtract 
times 


Materials 
demonstration 24-hour clock with 
movable hands 


Vocabulary 

a.m., p.m., 24-hour clock, hour hand, 
minute hand, second hand, words for 
times to the second, marathon race 


Prerequisite Skills 


The 24-Hour Clock 


The 24-hour clock shows 
when the marathon race began. 


The winning runner took Add. 
2h, 17 min, and 43s. 
At what time did he 
cross the finish line? 


iten-thirty m.. 
? in the morning : 


t 


AT ming ao 
> and 43s. * 


10:30:00 
02:17:43 
12:47:43... 


«2 after noon” 


Write numerals for times shown on a 
12-hour clock 


Working Together 


Checking Prerequisite Skills 
Write the time shown. 








LESSON ACTIVITY 


Before Using the Pages 


@ Write the following numerals for times on the board and ask 
how their meanings differ. 
2:15 a.m. 2:15, pam: 
Ask for another way to indicate a time after noon without 
using the symbol p.m. If necessary, draw attention to the 
numerals on the 24-hour demonstration clock. Write the 
numeral 14:15 on the board and review that the numerals 13 
to 23 (or 24) can be used to identify hours after noon since 
there are 24 hours in the day. Review that a time such as 
14:15 is read ‘‘fourteen fifteen hours’’ or simply ‘‘fourteen 
fifteen’’. Note that for a 24-hour clock, two digits are 
always used to write the hour, as in 02:15. 


e Show times on the demonstration clock, name an event for 
each time, and have the students write the numerals for the 
times. For example, set the hour hand at 6, the minute hand 
at 12, and say, “‘It is time for supper.’’ The students should 


TOK 


1. Look at the hour hand. 
What hour has just passed? |3 


Is the time shown below 
before noon or after noon? 
How can you tell? 


6. 19:35:16 after noon 


7. 04:42:18 before noon 


(Hours after noon 
are greater than 12.) 


This 24-hour clock shows when the 
last runner finished in the afternoon. 


. Look at the minute hand. 
What minute has just passed? 5G 


. Look at the second hand. 
How many seconds are shown? | 7 
. Write the time. Show hours, 
then minutes, then seconds. |3:5G:|7 


. How long did it take the 
last runner to finish? 3h, 2G min, 17s 


What time is it 
when the clock hands are 


. like this 
before noon?04:05:/0 


9. like this 
after noon?!6:05:10 








write the numeral 18:00. Use other examples such as 04:30, 
11:55, and 21:10. 


® Write the numeral 14:15:42 on the board and ask how such a 


numeral for time might be interpreted. Lead the students to 
suggest that the 42 represents seconds. 


Using the Pages 
e The photograph at the top of page 230 shows the start of a 


marathon race. Explain that a marathon is a long distance 
race which originally covered about 42 km. Ask what time 
is shown on the dial clock for the start of the race. Then 
read the statement above the illustration on page 231 to 
learn how long it took the winning runner to complete the 
race. Note the symbols h, min, and s for hours, minutes, 
and seconds. Draw attention to the statements below the 
photograph on page 230 and ask what operation will be 
required to answer the question. 

Have students interpret the numerals for the times 
shown. Ask how the vertical arrangement of the numerals 
helps in performing the addition. Point out that the numeral 


The winning runner crossed the 
finish line 2h, 17 min, and 43s later. 


Exercises 
Write the time shown on the clock 


. when it is . when it is 


time for RY 7 time for 
d QS 23-13, 2 
dinner. 2 z school. 
Has lO = a9 08:50:25 
Soy, 
j 7 => 
& ARS 


3) 


ina 


Choose the better time for 


RELATED ACTIVITIES 


e Use the demonstration clock to 
practice reading and showing times 
with small groups of students. The 
clock should have a second hand. 

e At different times throughout the 
day, have students write numerals for 
times shown on the classroom clock. 
e Students may make a simple form of 
digital clock to use for showing times 
to the second according to a 24-hour 
clock. Strips of stiff paper showing the 
necessary numerals are threaded into 
six slits in a rectangular sheet of 
cardboard. The ends of each strip are 
joined to form a movable loop. 





3. delivering the morning paper. 4. eating an after-school snack. 








[ 06:10:45 or 18:10:45 |06:10 US 03:50:30 or 15:50:30 








Complete this chart. 








Runner Starts | Finishes | Time taken 

Ed 10:30:12 12:57:14 JA? tT? mina?s 
Nancy | 10:30:12 | \5.32.9; | 3h 6min Qs 
Ivan | 10:30:36 13-48-40 | 3h 15min 4s 
Dino | _10:31:00 | 14:50:41 iH? h|9? minl?s 
Anna 10:31:24 13:40:53 |3? h 9 ? minaa? s 





























12:47:43 is read ‘‘twelve forty-seven forty-three’’. Empha- 
size that hours are named first, then minutes, and then 
seconds, noting that numerals for times to the second 
always show six digits. 


Working Together: Ex. 1-4 show the steps for writing times to 
the second. Note that the directions specify “‘in the 
afternoon’’. Have the students follow similar steps to 
complete Ex. 8 and 9. The solution to Ex. 5 is found by 
subtraction. Remind the students to align the numerals 
vertically. 


Exercises: The suggestions given in Ex. 1-4 determine whether 
times are before noon or after noon. You may need to 
discuss aspects of the chart for Ex. 5-9 to ensure that the 
students understand what is required. 





5250730 





Assessment 
Write the time Choose the 
shown on the clock better time for 
1. when it is time 2. eating dinner. 
for breakfast.07:Q20:45 | 05:45:20 or(17:30:15) 











{4 
Vain! 
x Up 
ORFS aay: 
= 22 14° 








I= 3 
2 = 
Petey LILES 
NeW 





Solve. 


3. Dirk started the race at 12:40:05. He finished 1 h, 17 min, 


and 46 s later. At what time did he finish the race? 
[ac'S fe 5 


=— 


Page 232 
LESSON OUTCOME 


Write and interpret dates using 
numeric dating (year, month, day) 


Numeric Dating 


athe first oa ag saa ek year, 
=the next two show one of the 12 months, 
and. ue, ieee two anew ye ey re TATE monty 


The SKICANADA letter 
was written 

on October 16, 1975. 
Vocabulary 


numeric dating —— 


CANADIAN FORESTRY ASSOCIATION 
ry FEORRATION OF “BAOVINCIAL FOpESTAY: ‘ASSOCIATIONS 





ie CaDenAT TION OEE “ASSOCIATIONS: LFORESTY TERES PROVINCIALES 


RELATED ACTIVITIES 1 Land 


e Have a different student write the 
date with and without numeric dating 
each morning. 

e Have students find and bring to 
school examples of numeric dating in 
magazines, catalogs, newspapers, and 


ASSOCIATION FORESTIERE CANADIENNE 
*, 
\ 














" i January i. \ Tu ly 17 ae i ia, Bri ‘bia, Canada Vew 272 
packaged items. Display the examples February =o Augue ere oe 
and have students interpret them. xe Voter Pg Sr hale 4 =: . 
: orking Together xercises 
e Ask students to find the pattern for par pest Grits <0 


Pp 
TellMay-5 
June - 6 
1. which number names each month. 


the following sequence of letters and 
use it to continue the sequence for four 


more letters. 
Ont e ee oN Famine HlonBareee Thesinetinute 2. for the Alberta letter. November 22, |9G62 
og See See le 3. for the British Columbia letter. 
(one, two, three, «) ea Ue GML Soe December A, |A76 
. what year is shown? |9420 Using 8 digits, what date 
would you put on a letter 


November -}| Give the month, day, and year 


December -1a January 31,1972 
1. for the Canadian Forestry letter. 


oe 3a seu ees 


= 


. what month is shown? February 


. what day of the month is shown ?254. 
5: 


Give the month, day, and year. 


on May 5, 1982? |9@Q O05 O5 
on August 8, 1908? |90S OS O08 


eee a ee ee 


6. on July 11, 1867? |I8@o7 O7 || 


7. on the day after 
Dec. 31, 1999? A000 O1| Ol 


5. 1973 01 08 January 38,1973 
6. 1976 08 01 August |, |V7e 


Give the date of your birth 
ee Write the months of the year 


in the order shown. Tell why 
they are listed in this order. 


a ret tS Nee Ore Sac dle 

SS, 5, Ul, WO), © 
The months have been 
put in alphabetical order. 


7. in two ways.Answers will vary 


April, August, December, February, 
January, July, June , March, May, 
232 November, October, ee re 





LESSON ACTIVITY 


Exercises: Ex. 8 is starred because its solution depends on 
recognizing the pattern. (The names of the months are 


Using the Page given in alphabetical order.) 


e Begin with a brief discussion of the illustration. Have students 
read the different letterheads shown. Draw attention to the 
dates indicated on the letters and ask how the numerals are 
interpreted. Point out the statement in the ‘‘thought cloud’, 
noting that there are eight digits in each date. Emphasize 
that the left-to-right sequence names the year, then the 
month, then the day of the month. Have a student read the 
title of the lesson. Discuss that simple numeric dating 
involves the use of eight digits as described. 


Assessment 
Give the date for today 


1. in two ways. Answers will vary. 


Give the month, day, and year. 
2. 1980 02 29 February 29, 1980 


Using 8 digits, what date would you put on a letter 


3. on September 7, 1988? 198% 09 07 
Working Together: Ex. 1 reviews the sequence of the months 

in a year and the number associated with each month. Ex. 

2-6 deal with the left-to-right sequence of interpreting 

numeric dating. Ex. 7 examines the ability to name a date 

with and without numeric dating. 


TSC 


Finding Patterns 


Draw the first four pictures for each chart. 
Count and record the results. Then complete 
the chart by using the number pattern. 


1. Cutting pizza 





Page 233 
OBJECTIVE 


Solve problems by searching for pat- 
terns and following the patterns 


Vocabulary 
diagonal of a polygon, triangular num- 
ber 








Number of cuts 


4 


| 9 


O12 


RELATED ACTIVITIES 








| 
| | 3? 
ie ! } 


Rees of pieces 


I a> 


aw 





. Diagonals from one Nate of a ees 








@ Have students complete Ex. 1 so that 
the cuts do not pass through the center 
of the pizza. However, tell them to cut 
the pizza to obtain the greatest number 








Number of sides 


of pieces possible with each new cut. 





Number of {Seen © 





. Diagonals in a polygon 








Number of sides 


The pieces will not be the same size. 
The following pattern is obtained. 
Number of cuts DNES.t A 1S 


Number of pieces}2/ 4/7/11 | 16 
PWIA SX 
2 a ae 























Number of diagonals 





. Triangular numbers 








numbers using a chart as shown below. 


Number Number 
of rows of dots 


| 
e Have students investigate square | 
| 
| 
| 

















How many points of intersection can there be for 


5. 2 lines? | 3 lines? Se Der 6 5 lines? 10 


LESSON ACTIVITY 


Using the Page 


@ It would be desirable to complete Ex. 1 with the students to 
ensure that they understand the procedure. Emphasize that 
the cuts are to pass through the center of the pizza. A very 
different pattern emerges if the cuts do not pass through the 
center (see Related Activities). 

For Ex. 2 and 3, review that a diagonal of a polygon is a 
line segment having two non-adjacent vertices of the 
polygon as its end points. 

For Ex. 4, have students suggest why the numbers in the 
row for “‘Number of dots’’ are described as triangular 
numbers. 

For all the exercises, emphasize that finding a pattern can 
be a very helpful way of solving each problem because the 
pattern can be continued. Once the patterns have been 


PROBES | M 
PROBES | ING 








discovered, students can carry out further investigations of 
the numbers in the patterns. For example, the use of 
subtraction for the pattern in Ex. 4 leads to other patterns 
that can be explored. 


Number of dots | 1] 316 [10 [15 $ 
Vv V VY Nid 


VA 
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Pages 234-235 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 








Skills 


Find volume in cubic centimetres 

Estimate capacity 

Estimate mass 

Express millilitres as litres and 
litres as millilitres 

Express grams as kilograms and 
kilograms as grams 

Relate millilitres and cubic 
centimetres 

Relate litres and cubic centimetres 





Relate cubic centimetres, grams 
(kilogrems), and millilitres 
(litres) for amounts of water 

Tell time on a 24-hour clock 

Add and subtract times 

Write and interpret dates using 
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Related 
Pages 





numeric dating (year, month, day)| 31-34 


Checking Up 


Each small cube represents a cubic centimetre. 
Give each volume in cubic centimetres. 
3 





; Find ron many ae 2 
i centimetre cubes will fill : 
ee this gE pris oo 


Choose the best estimate for 


5. the capacity. 6. the mass. 
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Comments 





T 236-T 239 
T 242-T 243 
T 246-T 247 
lessons in this unit. 


T 242-T 243 


T 246-T 247 


T 244-T 245 
T 240-T 241 
T 244-T 245 


T 248-T 249 
T250-T251 
T250-T 251 
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An understanding of different kinds of measurement and the 
relationships among different units is best promoted through 
many activities in measuring objects. 
suggested in Related Activities and Before Using the Pages for 


Choose from those 











Complete. 


7. 4000 mL = 
10. 3000 g= 


















of water is 
19. The mass of 



















Sir. 








Ly 


kg3 


13. 480 cm? take the 
same space as 


15. 12000 cm? take the 
same space as 


17. The mass of 250 mL 





mL.US0 


Eas 


g.Q50 
Loa 


of water is 0.8 kg. 


27. Write the time it would be 
3h 14min 6s earlier 
in the afternoon. |G:||:|Q 


21. The fish tank holds 35 000 cm3. 
25 000° mL of water will fill the tank. 


22. — L of water will fill the tank. 35 
23. The tank can hold 
24. The tank can hold 


kg of water. a5 
g of water25 9000 


For this 24-hour clock, 


. write the time shown 
if it is before noon. 07:25:)2 


8. 67L= =imLG700 9. 
11. 1400g =! koi 12. 


14. 675 mL take 


same space as cm3.G75 


16. 8.45 L take the 
same space as cm?.3Uu50 


18. The mass of 
of water is 


20. The mass of 


of water is 2500 g. 


450 mi = #L0.Us 
0.35 kg = = g 350 
the 


Bik 
kg.3.2 
mL 2500 

















je wal 








26. write the time shown 


if it is after noon. 





If the time shown is before noon, write the time for 


29. 6h 20min Qs earlier. 9|-05:09 


Complete this chart to show each date two ways. 


32. 


33. 


Nala syalke, 


28. Write the time it would be 
3h 14min 6s later 
in the morning. |0.:39:Qu4 


30. 6h 20min Ys later. |3-U5:97 









34. 





Dec. 11, 21850 





June 6, 2066 





Nov. 6, 1959 | April 3,7193! 
1959 11706 | 1931 04 08 
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RELATED ACTIVITIES 


e Have students use copies of page 
T 397 to prepare patterns for containers 
having the shape of a rectangular prism 
with a given volume. For example, ask 
them to make and cut out a pattern for 
a box having a volume of 24 cm’. 
Discuss the different possibilities and 
let them experiment with cubes before 
drawing the pattern. When there is 
sufficient confidence with small con- 
tainers, assign volumes of 400 cm? 
and 6000 cm’, for example. On each 
container, have students show the 
volume in cubic centimetres, the 
amount of water the container would 
hold in millilitres or litres, and the 
mass of the water it would hold in 
grams or kilograms. 
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Pages 236-237 
OBJECTIVE Checking Skills 


Demonstrate competence in addition, 
subtraction, and multiplication skills; 
solve related word problems 


ee 
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LESSON ACTIVITY 


Using the Pages 


© These exercises provide practice in addition, subtraction, and 
multiplication with whole numbers and with decimals. The 
exercises are grouped according to operation and, gener- 
ally, the difficulty increases in working sequentially 
through one group. Note that there are two groups 
suggested for each of addition and subtraction: one for 
vertical arrangement of numbers and another for horizontal 
arrangement. 

The word problems on page 237 are not grouped 
according to operation. Several problems involve more 
than one step and the use of more than one operation in the 
solution. 

The exercises may be assigned one section at a time to 
allow students to concentrate on one operation. Alterna- 
tively, you may assign a few exercises from each section to 
be completed together. 
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RELATED ACTIVITIES 


© Choose from related activities and 
games in preceding units for review 
and enrichment. Extra practice and 
review is possible by having students 
complete one or more of the following. 


1. 


on 


Use addition to check the answers 
for several subtraction exercises. 
Write the word name for each 
addend in a selection of addition 
exercises. 


. Use an abacus to illustrate sums 


and differences for whole numbers 
and for decimals. 


. Estimate answers by rounding 


numbers. 


. Write a word problem to match the 


addition (subtraction, multiplica- 
tion) indicated in an exercise. 
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Unit 12 Overview 


Dividing Decimals 

The division of decimals by one-digit and two-digit whole 
numbers proceeds through a series of lessons, first with no 
regrouping and later with regrouping. The same procedures are 
used as for division of whole numbers, and place values are 
emphasized throughout the presentations. The major new feature 
in division of decimals is the possibility of continuing the 
process by writing zeros in decimal places to the right of the 
ones’ place. This principle is also applied to division of whole 
numbers which are less than the divisors. The lesson on the use 
of the calculator emphasizes the need for using estimation as a 
check to detect any errors which may arise through pressing the 
wrong keys. The lesson on developing problem-solving skills 
involves the use of logical thinking to solve everyday problems. 


Prerequisite Skills 


@ divide by a one-digit number, dividends with up to five digits, 
remainder zero 

® rename mixed numbers and decimals representing two place 
values in terms of the lesser value 

@ round a two-digit number to the nearest ten 


Unit Outcomes 


@ Divide a one-place decimal to 9.9 by a one-digit number, no 
regrouping, quotients greater than | 

@ divide a one-place decimal by a one-digit number, regrouping, 
quotients greater than | 

@ divide a decimal with two or three decimal places by a 
one-digit number, regrouping, dividends with up to five 
digits, quotients greater than 1 

© divide a decimal with up to three decimal places by a one-digit 
number, regrouping, quotients less than 1 

@ divide a whole number or a decimal by a one-digit number, 
using zeros in the dividend, quotients terminating by the third 
decimal place 

@ divide a decimal or a whole number by a two-digit number, 
using zeros in the dividend, quotients terminating by the third 
decimal place 

@ solve word problems involving division with decimals 

® recognize incorrect results for operations performed with a 
calculator 

@ solve a problem through a process of logical thinking 


Background 


Division of decimals involves the same general understanding 
and skill as division of whole numbers because of the decimal 
nature of our numeration system. Each place value of a dividend 
is considered in succession from left to right. 

Just as there are many numerals for naming the same number, 
a numeral may be interpreted in more than one way. For 
example, the numeral 375 may be thought of as 3 hundreds 7 
tens 5 ones, or 37 tens 5 ones, or 375 ones. Similarly, decimals 
may be interpreted in several ways, for example, 2.67 may be 
considered as 2 ones 6 tenths 7 hundredths, or 26 tenths 7 
hundredths, or 267 hundredths. In the case of decimals, 
numerals for the same number may be extended by writing zeros 
in places to the right of the given digits. For example, if 2.67 is 
written as 2.670, it can be interpreted as 2670 thousandths. 
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Thus, any whole number or decimal may be extended by writing 
a zero or Zeros to the right of the last digit in the decimal part. 
It is customary to extend dividends by adding zeros for two 
reasons. It is often possible that a division with a remainder 
greater than zero at a particular place value may become a 
division with a remainder of zero if the process is continued for 
one or more places. For instance, in 3.4 + 8 the quotient to 
tenths is 0.4, but there is a remainder of 2 tenths. If the dividend 
is extended to hundredths, there is a remainder of 4 hundredths. 
However, if the dividend is extended further to thousandths, 
there is a remainder of zero and the quotient is exactly 0.425. 


0.4 0.42 0.425 
8)3.4 8)3.40 8)3.400 
32 32 32 

D 20 20 
16 16 

4 40 

40 

0 


The other situation in which it is customary to extend 
dividends is when the divisor is greater than the dividend, 
particularly when both are whole numbers. For example, the 
division 6 + 8 may be completed if the dividend 6 is extended 
first to 6.0 (60 tenths) and then to 6.00 (600 hundredths). In this 
case the quotient terminates in the second 


decimal place. Sometimes it is impossible to get a _0.75 
terminating quotient, that is, to eliminate a 8 )6.00 
remainder greater than zero, so, according to the 36 

circumstances, the division is continued to an 40 
acceptable number of places in the quotient. It is 40 
usual to do this to one more place so that the 0 


quotient may be rounded. This stage is not 

reached in Starting Points in Mathematics 5, but students may 
encounter examples of this type if they continue the activity of 
calculating ‘“‘batting averages’’ presented on page 247. For 
instance, in the first example shown below, the quotient for 
3 + 8 terminates in the third decimal place. In the second 
example given, 3 + 7, the quotient does not terminate 
(0.4285714. . .), but rounded to three decimal places the 
average is 0.429. In the third example, 4 + 9, the quotient does 
not terminate (0.4444. . .), but rounded to three decimal places 
the average is 0.444. 


3 8 0.375 
3 a. 
4 2 


0.429 
0.444 

Unit pricing of items in supermarkets is another application of 
dividing with decimals, and customers are now giving more 
attention to such calculations in their shopping. Some shoppers 
also make other calculations on their own to determine the best 
buys. One of the Problem Solving features and a set of exercises 
give students experiences of this type. Often such calculations 
require the use of only one-digit divisors and it is an advantage if 
they can be performed without the use of paper and pencil. In 
this connection, estimation is often sufficient to make compari- 
sons. For instance, if the price for 2 bottles of ginger ale is 69¢, 
the cost of one bottle is about 35¢ (70 + 2); whereas if the price 
for 3 bottles is 98¢, the cost of one bottle is about 33¢ (99 = 3). 
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2)69.0 3)98.00 
6 9 
09 08 
38 6 

10 20 

10 18 

0 20 

18 

2 


With the advent of inexpensive calculators into everyday life, 
many people have been lulled into an expectation of complete 
accuracy. Calculators themselves are accurate, but it is relatively 
easy for the wrong keys to be pressed, and since the calculators 
are so fast, errors are often undetected. Because of the 
possibility of undetected errors, students should be encouraged 
to estimate results. Estimation is one of the easiest and fastest 
ways to check accuracy. This can be done quickly by using 
rounded numbers and basic facts. For example, the cost of 80 m 
of wire at 37.5¢ for one metre can be estimated by using a 
rounded price of 40¢ and the basic fact 8 x 4 = 32 extended to 
80 x 40 = 3200; this product, converted to $32.00, can be 
rounded to give an estimate of about $30.00. 

The lesson on problem solving involves only small numbers 
and computational skills are not important. Logical thinking is 
the key and this is dependent first upon careful reading to 
establish what kinds of relationships exist between the numbers 
and what unusual factors are involved in specific situations. This 
reading is then followed by unique types of reasoning or 
strategies. This same problem-solving skill is needed whenever 
one encounters situations in which one is inclined to think *‘How 
shall I go about it?’’ Each situation is apt to be different and 
clear thinking is the basic requirement for solving such 
problems. 


Teaching Strategies 


The partitive, or sharing, concept of division is used in the 
lesson presentations because it is suited to the step-by-step 
division of successive place values from left to right. This 
approach can also be demonstrated effectively with models 
showing ones, tenths, hundredths, and thousandths. Because the 
last-named value is not easily represented, it is suggested that 
models be used rather fully with the other values to establish the 
various division steps meaningfully, particularly the renaming of 
remainders with the next values. If a good understanding has 
been developed and the students are able to carry out the steps 
meaningfully as far as the second decimal place (hundredths), 
they should have no difficulty in extending the operation to the 
third decimal place. | 

In some of the presentations on the 1 
chalkboard, it may be helpful to write | 
the numerals in place-value charts or 4) 1 
columns as shown. Place values in the | 
dividend and in the quotient should be 
emphasized at all times. In the second 
step, for instance, the partial dividend 
is 17 tenths (1 one and 7 tenths), in the 
third step, 10 hundredths (1 tenth 0 
hundredths), and in the final step, 24 
thousandths (2 hundredths 4 thou- 
sandths). 0 
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Before the Practice lesson on page 244, it is suggested that 
there be a quick review of the concepts and methods related to 
perimeter and area. Attention is directed particularly to the 
lessons in Unit 7 on pages 134 and 135 and pages 140 and 141. 

It may be advisable to check students’ abilities to divide 
whole numbers by two-digit divisors before the lesson on page 
250 where the division of decimals by two-digit divisors is 
presented. In Unit 10 the procedures are outlined in the lessons 
on pages 202-207. The important skills to watch are the correct 
rounding of the two-digit divisor to the nearest ten and any 
necessary adjustments of estimated digits for the quotients. Both 
of these skills are also required in the division of decimals. 

Some students may be helped to accept the annexing of zeros 
to dividends by completing sets of equivalent numbers, as 
shown. These can then be used to complete the division 
examples given. Similar sets of equivalent numbers may be 
made for the dividends in Ex. 1-24 on page 247. 


Hundredths | Thousandths 


6.4 6.40 6.400 
36 

20 
0.45 






5)6.4 


24)36 4)2.7 


Students may need help in understanding the generalization in 


the “‘thought cloud’’ at the top of page 245; namely, that the 
quotient is less than 1 when the divisor is greater than the 
dividend. Prior to this stage of their mathematical understanding 
they only knew that such a division was not possible for whole 
numbers. Careful attention, however, needs to be given to 
reading the numerals, because the number of digits does not 
always determine the size of a number. When decimals greater 
than 1 are involved, attention should be directed to the 
whole-number part of the decimal. In 8)6.75 the dividend has 
three digits, but the number 6.75 is less than the divisor 8, and 
therefore the quotient must be less than |. It may be helpful to 
provide a set of examples, similar to those given below, and 
have the students quickly identify those in which the quotients 
will be less than 1. 








24)15.6 3 )0.279 6 )8.7 


4)3.5 16)8 28)9.1 


The lesson on the use of the calculator emphasizes the 
importance of estimation to detect errors when using calculators. 
The lesson may achieve the same goal even if calculators are not 
available, although it will require more time for the students to 
discover the errors and to determine their causes. 


Materials 


models for ones, tenths, and hundredths prepared as described 
on page T 109 
calculators (optional) 


Vocabulary 


optical laboratory batting average 
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Pages 238-239 
LESSON OUTCOME 


Divide a one-place decimal to 9.9 by a 
one-digit number, no regrouping, quo- 


12 DIVIDING DECIMALS 
Sharing Ones and Tenths 
Divide 6.3 by 3. 


tients greater than 1; solve related wank 
word problems For aes, eucie the 6 ones fitst. 7 
Think = "3 > x ve 6. 
Materials 
models for ones and tenths prepared as 


described on page T 109 


Vocabulary 
optical laboratory 


0 





Prerequisite Skills 

Divide a two-digit number by a one- 
digit number, no regrouping, remain- 
der zero 


There are O ones left, but 
there are still 3 tenths to share. 


Checking Prerequisite Skills 
anes 


1. 3395 of 28 
3. 488 4. 2706 


Then share the 3 tenths. 
igxi=a) 


Use 3 1 tenth =3 tenths. 


oye eve—euieru 
=) 
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‘Place the decimal point in the quotient * 
» above ge Geciiat ne: in es BUEN Ei 


j 
> 
3 
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When 6.3 is divided by 3, the quotient is 2.1. 
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LESSON ACTIVITY performed place by place from left to right and the use of 
basic multiplication facts helps to complete the division. 

Lead the students through the steps of the example, 
associating the process with the sharing of models as 
indicated in the diagrams. Ask questions such as 
‘*What is divided first?’’ 

‘What multiplication fact is helpful in dividing six ones by 
three?’’ 

‘*Are there any ones left over?’’ 

‘What is divided next?’’ 

‘How is this shown in the diagram?’’ 

Emphasize that the decimal point is placed in the 
quotient above the decimal point in the dividend. Draw 
attention to the fact that the decimal point is not shown in 
the work below the dividend, but place values are aligned 
as indicated by the arrow. 


Working Together: Ex. 1-3 establish that ones are shared first 
and then the tenths. This corresponds to dividing the 
dividend place by place from left to right in Ex. 4-6. 


Before Using the Pages 


@ Name a decimal such as 8.4 and have a student write the 
numeral on the board. Have another student name the 
number of ones and the number of tenths and use models to 
represent 8.4. Ask how many ones and tenths each person 
will receive if the models are shared equally between two. 
Repeat the question for sharing the models equally among 
four. For each question, have students demonstrate the 
answer using the models. Repeat the procedure for other 
similar examples. Then ask what operation is associated 
with the process of sharing equally. Have students write 
division sentences for statements encountered earlier. For 
example, for “‘8.4 shared equally between 2 gives 4.2 to 
each’’, they would write 8.4 + 2 = 4.2. 


Using the Pages 


e The worked example demonstrates that dividing a decimal is 
similar to dividing a whole number. The division is 
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Working Together 


Glass lenses are ground 

Complete. in optical laboratories. 

. Share 8 ones between 2 rr 
and each gets ones. 4 
. Share 6 tenths between 2 
and each Se tenths. 3 


ones, 3 
Each will @) 
tenths, or: 
. i ey 


then ahae tenths. 
get i ones and: 


Divide. Remember to place the 
decimal point in the quotient. 
uy 


4. 2)86 5. 3)69 


ee a. . The glass is 9.03 mm thick. 


RELATED ACTIVITIES 


e Exercises similar to the following 
can help students relate division of 
whole numbers and division of deci- 
mals. 


1. 3)63 3)6.3 
2. 2)84 2)8.4 


You may wish to have students label 
columns above each dividend to em- 
phasize place values. For example, 
Ex. 1 above would be written as shown 


It must be ground until it ts 


8.25 mm thick for the lens of 
How much 
must be ground from the glass? 


: a magnifying glass. 
Exercises 


Divide. 


12 
1, 4/458 


Ud 
4. 258.2 . 3) 


lle 
2)2.8 the glass in all. 
2) 
16. 
\.| YY 

75)5.5 Boye 
ey 
193 


u 
8 
a 
6 


8 can magnify 3.2 
| times. How wide 
3 p eID: will an object 

‘3 that is 1.3.cm 
wide appear in 
the magnifying 
glass? UlG cm 


ee) 
TO, 264 ee) 
a2 
13. 4)8.8 SPATS 
ite 33 
16. 2)2.4 . 3399 


Solve. 


. The magnifying glass 


below. 
tens | ones ones | tenths 


3)6 3 3)6 gana 


and 


. For a thickness of 8.25 mm, 
2.89 mm had to be ground from 

How thick 

was the glass before grinding? 


11.14 mm 


. A magnifying glass costs $8.98. 


Pam and her 6 friends each want 


19. It took Kelly 6.65 to run 
across the room and back. 
lf it took the same time to 
run each way, how long did 
it take Him to run one way?3356 


One 


earn enough 
for the 
magnifying 
glasses? 


. The temperature went up 3.9°C 
in 3h. tf it went up the same 
amount in each hour, how much 
did it go up in the first hour? |.3°C 


Every second Saturday 

they earn $15 mowing lawns. 
From the first day they mow, 
how long will it take them to 


PROBLEM 
SOLVING 


up to the end of & weeks 





Exercises: Remind the students to show the decimal point in 
each quotient and to write concluding statements for Ex. 19 
and 20. 


Problem Solving: These exercises involve decimals and the 
operations of addition, subtraction, and multiplication. 
Although Ex. 4 may suggest the use of division, tell the 
students to solve the problem without using it. This may be 
done in the following way. 

Each of 7 persons wants a magnifying glass costing 
$8.98. 


$8.98 
x 7 
$62.86 $62.86 is needed. 
Sats Sati +Sate Sat. (Sati) Sati 7 Sat. Sat:iSat: 
$15 $15 $15 $15 $15 


On the ninth Saturday (or at the end of eight weeks) they 
will have enough money. 


Assessment 
Divide. 

bee 3, | 2.1 
Lei 24, 2)6.2 35 4)8.4 
Solve. 


4. The length of a ribbon is 3.6 m. If Kay cuts it into three 
pieces of equal length, how long will each piece be? |.2.m 
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Pages 240-241 
LESSON OUTCOME 


Divide a one-place decimal by a 
one-digit number, regrouping, quo- 
tients greater than 1; solve related 
word problems 


Materials 
models for ones and tenths 


Prerequisite Skills 

Divide a three-digit number by a 
one-digit number, regrouping, re- 
mainder zero; divide a one-place dec- 
imal by a one-digit number, no re- 


grouping 
Checking Prerequisite Skills 
Divide. 
37 
i 2)174 
3. sF50H 
5; 282 
ie 263 


IG 
9)234 
32 
pig 
8)8.8 
BS 
2)6.6 


2A kN 


72a ee 


Dividing Ones and Tenths with Regroupinag 
Divide 7.6 by 2. 


For 2)7. ZAI ie. d, ones first. 


.too great! e 


Write 


Think of the 

1 one 6 tenths 
that remain 

as 16 tenths. 


Then divide the 16 tenths. 


: 2x8= 16 4 


Use 2» x 8 tenths = = 16 tenths. 


bs Placél te 


decimal point *: 


in the 
quotient 


above the 


i Write 4 : esaen Saeeeee 


decimal point Ai 


Hin date 
:, dividend. 


When 7.6 is divided by 2, the quotient is 3.8. 


240 


LESSON ACTIVITY 


Before Using the Pages 


© Write sentences similar to the following on the board and have 
the students complete them. Use models to demonstrate the 
regrouping as required. 


1 one and 2 tenths = ____ tenths 
2 ones and 4 tenths tenths 
3 ones and 2 tenths = tenths 
5 ones and 6 tenths = ____ tenths 


lI 








@ Display 4 ones and 2 tenths and ask what number is 
represented. Choose three students to share the models and, 
if necessary, ask for assistance from other students. Lead 
them to suggest regrouping 1 one as 10 more tenths. 
Summarize the steps of sharing ones, regrouping 1 one, and 
sharing tenths. Ask which step is needed in this case which 
was not required in the previous lesson. 
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Using the Pages 


@ The worked example presents a division for which it is 
necessary to regroup | one as 10 more tenths. The steps are 
highlighted with blue on the numerals and are related to 
corresponding steps of sharing and regrouping models. 
Question the students as you lead them through the 
example. Emphasize the position of the decimal point in the 
quotient. Ask what the quotient would be if the decimal 
point were not shown. Have the students use multiplication 
to check the division. 


Working Together: Ex. 1 and 2 review regrouping ones as 
tenths. Ex. 3-5 deal with determining the first digit of the 
quotient by applying a basic multiplication fact. Ex. 6 and 7 
help to establish the sequence of steps in division. The 
students should think through the steps that are shown 
before they complete the divisions. When they finish Ex. 
8-10, ask how Ex. 9 differs from Ex. 8 (there are tens as 
well as ones in the dividend) and how Ex. 10 differs from 
Ex. 9 (no regrouping of ones as tenths is required). 


Working Together 
Complete. 
Ne Blea 
1. 1 one and 2 tenths = tenths 2. 3 ones and 5 tenths = tenths 


Give the first multiplication fact Complete. 
you can use to find the quotient. 


Example: For 4)9.6. 
use 4x 2=8. 
ah Zee) Chey PEs) 5. 3)12.6 
ax3= © aa a0 late "se a 
Divide. * Remember ‘to place the decimal point in “the quotient. 


8798 9 8t  10. ake 


Exercises 


Divide. 


ile aye3 2. 3)84 3. 2796 A. 5) iit. 5. 6)e4 


a Zt 4a eee 
6. 7)16.8 7a S)II6 ye ey} 9. 4)16.8 10. 6)21.6 
2 wi Srowres aa 
Th ie 2 T27 DNGio Elo SW 14. 7)40.6 15. 2)84 


Solve. 


16. How heavy is each can? | 32 ko, 17. How much does each jug hold? 2.aL 








18. What is the average mass . What is the average mass 
of each melon? 59 kg of each cabbage? | 2 kg 


Exercises: Remind the students to write concluding statements 
for Ex. 16-19 and to include the unit of measurement for 


each. 
Assessment 
Divide. 
1. 4Ye4 2. 8)17.6 3a8,)S29 4. 629-4 
Solve. 


5. How heavy is each can? | 9 kg 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 1-5 
on page 337. 

e Assign exercises similar to the fol- 
lowing to help students relate division 
of whole numbers and division of 
decimals. 


ra? 34 2)3.4 
207) 112 ANE 


Again, you may wish to have students 
label columns above each dividend as 
suggested in Related Activities on page 
T 261. 
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Pages 242-243 
Dividing Hundredths and Thousandths 
LESSON OUTCOME Holly, Kris, and lan earned $8.64 delivering coupons. 


Divide a decimal with two or three They shared the money equally. How much did each earn? 
decimal places by a one-digit number, 
regrouping, dividends with up to five 
digits, quotients greater than 1; solve 


Divide 8.64 by 3. 
For oe 8.64, divide the 8 ones first. 


related word problems £35 x oe 6 pe nae 
73 x — Ey .too great! 
Prerequisite Skills Use Shee 


Rename mixed numbers and decimals 
representing two place values in terms 
of the lesser value; divide by a Think of the 2 ones 6 tenths 
one-digit number, dividends with up to that remain as 26 tenths. 

five digits, remainder zero; divide a 
one-place decimal by a one-digit 


: Then baliiels the 26 tenths. 
number, regrouping % 


(3% B= 24° . 
é < x 9= 27. 100 0 great! ; 


Checking Prerequisite Skills 





Complete. use 3x8 eine = 24 tenths. 
1. 4 tens 3 ones = _43_ ones 
2. 2 ones and 6 tenths = Abo tenths Think of the 2 tenths 4 hundredths 





that remain as 24 hundredths. 
3. 3 tenths 5 hundredths = 


3S _ hundredths 


4. 1 hundredth 2 thousandths = 
_\2_ thousandths 





2.88 Take $2.88 
I 3 05) Then divide the 86: another 3)$8.64 
24 hundredths. look: 6 
5. 31461, 6. 7721 357 . 3 ms 
pe ae 24 
We 4)96 ee 8.5 a0 350 fax o= 24 3 54 


9. 921.6 10. ae ee a zs 


Use 3 * 8 hundredths = 24 nundredths. 


Holly, Kris, and lan each earned $2.88. 
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LESSON ACTIVITY dividend as a result of this change. Ask how the quotient 
will change. The students will likely suggest that a decimal 
Before Using the Pages point is required between the 5 and the 9. Indicate that this 


is acceptable if the steps of the explanation can be altered to 
justify the quotient for the new dividend. For each 
underlined word in turn, erase the word and have students 
write another word to describe the corresponding step of the 
new division. For example, hundreds would be replaced by 
tens. The completed division is shown below. 


@ Write the division 3)477 on the board and have the students 
complete it. Ask one student to show the work on the board 
and explain the steps. Write the statements beside the 
corresponding lines as indicated below, during the explana- 
tion of the division. 





159 
A Leo 
3)477 1. Divide 4 hundreds. 47.7 Wa 
3 Use 3 x 1 hundred = 3 hundreds. Sa Loc ens, 
aM a) ae errs 3 Use 3 X 1 ten = 3 tens. 
7 = Oe Se she 17 2. Divide 17 ones. 
Sy Pa ec ~ > ns. 15 Use 3 x 5 ones = 15 ones. 
. Divide ones. ae he 
oa Use 3 X 9 ones = 27 ones. ol SO ie) walls, 
= a a Mal Use 3 X 9 tenths = 27 tenths. 
0 sill ee OeLLANEN 
0 
Mark a decimal point between the two 7’s of the Have the students use multiplication to check the quotient. 
dividend and ask what number is represented in the You may wish to repeat the procedure for 3)4.77. 
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RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
Complete. Divide. 6-20 on page 337. 

403 rt 3\ee3 @ Prepare a work sheet with exercises 


aoe . 5 ° 
3 see similar to the following. 
; ; 5. 


Working Together 


Complete the first division. Use your 
answer to write the quotients for the 
other divisions. 


9 5.78 
. 2)$17.56 


1.062 
. 4)4.248 


3)42.57 3)425.7 
3)4.257 3)42 570 


3-006 
. 6)18.036 


Exercises 





@ Students having difficulty may find 
it helpful to use a place-value pocket 
chart to complete division exercises 
with decimals. A chart similar to the 
one shown below may be prepared 
from Bristol board. Cut several 
cardboard strips for use in representing 
numbers. The number shown in the 
Solve. Use these coupons to help you. chart below is 25.428. To show 


< ff os 0) 
21. How much less does it cost to Pees oe 3)25.428, the 2 tens’ strips are re- 


nib gre: the PACE Tits. : . 
clean each suit with the coupon oe ary cleaning a moved and 20 more strips are placed in 


22. How much less does 1 kg of the ones’ pocket. The 25 ones are 
coffee cost with the coupon?$2.05 shared equally in 3 groups. The | one 
23. ee much 7 ah each ene remaining is removed and 10 more 
inner t th t f : : ’ 
ee strips are placed in the tenths’ pocket. 
24. How much does each can of tf ; i i 
$5.25 0 The sharing and regrouping is con- 


oil cost with the coupon? $|.223 foe 
: the pric é d 3 b il t 1 t 
25 TReetitedte avers paid $8.64 3 dinners. tinued in a Similar manner to compiete 


for delivering 6 bundles of the division. 
coupons. How much did they 
earn for each bundle? $|.Uu 

. The 3 students shared the money 
equally. How much did each 
student earn for each bundle? $0.US 


Divide. 
a7? aod 2 SVs 
1. 4)5.08 2. 2)9.38 3. 3)11.97 
1,08 58 a.3Bq 


1.08 1.58 
6. 8)8.64 7. 4)6.32 8. 9)26.01 
: 1.22 tt.00 
119206: 12. 7)854 13. 5)20.005 
A.95 254 ot BAS 
16. 3)8. een ae! 18. 9)43.434 


Ww 
100 


Oo 
ID DIO OW © 


SS RT ED TR PS PER Ee FE RE 


ee ee 





Using the Pages Exercises: Some students may need assistance with Ex. 21-26. 
Ex. 26 is starred for two reasons: some information must be 
obtained from the previous problem; the first digit of the 
quotient is zero and it must be shown because it is the only 
digit to the left of the decimal point. If students have 
different solutions, have them shown on the board. 


e The worked example demonstrates division of decimal 
hundredths with two regroupings. Have students help to 
explain the steps of the division, giving careful attention to 
the basic multiplication facts that help derive digits of the 
quotient. Emphasize the position of the decimal point in the 
dividend and the quotient and review that decimal points 


: a Assessment 
are not shown in the work below the dividend. Draw Divid ‘ 
attention to the solution shown with the symbol $ at the ie € 1.24 25 16 
bottom of page 242. This is the form the students will use in 1. 6)$7.44 2. 3)75.48 
exercises such as Ex. 6 of Working Together. 4 a4a 1.009 
3. 8)34.736 4. 7)84.063 
Working Together: Have students work at the board while Solve: 
; ; : h 

others work at their desks. Pay particular attention to the gbheR Clana, Pay just $3.27 
place value of each digit of the quotient. In Ex. 2, for i ; ; 

33.5 itre of ice cream for 3 one-litre 
example, some students may be careless and write 6)20.10 cost with the coupon? tubs of ice cream. 





335 $1.09 


rather than 6)20.10. Have them use multiplication to check 
each division. 


Pe mt 





Page 244 
OBJECTIVE 


Demonstrate competence in dividing 


Practice 


For each square, divide the perimeter by 4 


ee ee ee SS 


SS ee 








to find the length of each side. 


1. U.G cm 


decimals by one-digit numbers 








RELATED ACTIVITIES 


e Exercises similar to Ex. 1-12 may 
be shown on sheets of paper of the 
appropriate shape. Students may com- 
plete an exercise and exchange papers 
to obtain a new exercise. 


Perimeter is 18.4 cm 


Perimeter is 25.2 cm 











397m 
3. The perimeter of a square is 15.88 m. 








4. The perimeter of a square is 5.52 km. 
Q F Las km 






























































Perimeter Soe 
is 28.84 cm For each rectangle, divide the area by the length 
ee of one side to find the length of the other side. 
3.7 cm 1. cm 
6. Je 32 — | One 
ir Side Area 1 
Other exercises similar to the fol- 7.| 2cm| 15.2 cm2 {7.6 cm 
lowing will provide a challenge for Pak ; 8.| 9cm| 31.5 cm? B.5 cm 
some students ge Area is 9.)5m | 90m2 1am 
; : We2.6me 22.08 m2 RIG 
1. What is the length of the rectangle 10.| 8m 08 m? R.76 m 
and the area of the gray triangle? 17.) Skit 7-5 km 2° km 
5.a cm 12.| 2km| 7.36 km2B.68 km 
7.8 cma 2. as 
3cm Divide. Multiply to check. Divide to find the other number 
al 2.2) 
13. 4)8.4 Aes GIGS Product of | One of the 
a is 15.6 2 1.3 1.02 two numbers| numbers 
rea 18 -O Cm 7 





6A5 sum wells 
20.4 


15. 565 16. 4)4.08 23) 
a.uau. an 

3)7.272 
6.29 

. 2912.58 26. 
|.003 

5)5.015 


1.69 
ie) 
Val Og? 
ail 





2. The perimeter of the square is 
18.4 cm. What is the area of the . 
gray triangle? 2!.16 cma 19.:7)126 20 


17. 2017. 18. 














3 
25: 9.576 8 
. 


TOO 





21, oar 4s 223 
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LESSON ACTIVITY 


Before Using the Page 


© Briefly review the concepts of perimeter of a square and area 
of a rectangle. Ask questions similar to the following. 
“If the perimeter of a square is 16 cm, what is the length of 
each side of the square?’’ 


‘*The area of a rectangle is 12 cm? and the length is 6 cm. 
What is the width of the rectangle?’’ 


Draw diagrams on the board to help the students. 


Using the Page 


e Discuss the instructions for each group of exercises to ensure 
that the students understand what is required. 


T 266 


Quotients Less Than 1 
Divide 5.25 by 7. 

For 7)5.25, divide the 5 ones. 
Pee eek, 100. Great), 


Use 7x 0=0. Write 7)5.25 


“ When the divisor—*7)5.25 | 
is greater than the dividend, ~ 
the quotient is less than 1. 
The first digit 
“: in the quotient is 0. 


Page 245 
LESSON OUTCOME 


Divide a decimal with up to three 
decimal places by a one-digit number, 
regrouping, quotients less than | 


Think of the 

5 ones 2 tenths 

as 52 tenths. 

Then divide 

the 52 tenths. Write 


col eon Ss 
Pe es «00 areata 


0 
7) 6.25 that remain 


as 35 hundredths. 


Then divide 
the 35 hundredths. 


Use 7 x 7 tenths = 49 tenths. 
When 5.25 is divided by 7, the quotient is 0.75. 
Working Together 


Give Ae first on each Begene 
den 3) 1.5 2376. 8. Atte 


Divide. 
4. 6)2.4 


Exercises 


Use the first quotient to 
help you write the other quotients. 


752 [pss 0.752 a3 a3 
8)18.72 


1. | 3)2256 3)22°56 3)2.256 2. | 8)1872 


Divide. 
0.25 0.38 0.7 06 
“) Eye 4. 2)0.76 5. 7)49 6. 5)3.0 
0.34 | 03 0.804 0.375 
8. 8)2.728 9. 6)1.8 10. 4)3.216 11. 8)3.000 





LESSON ACTIVITY 


Before Using the Page 


e Have students use models to find the quotient for 3)2.4. Write 
the quotient above the dividend, emphasizing the need for a 
Z0.8 
zero in the ones’ place: 3)2.4. Draw attention to the fact 
that the amount for each group is less than one whole. 


@ Write the division 3)258 on the board and have the students 
complete it. Ask one student to complete it on the board. 
Write the division 3)25.8 on the board and ask what the 
quotient will be. Write 3)2.58 on the board and repeat the 
question. Discuss the need for showing 0 as the first digit of 
the quotient in the last example. 


86 8.6 0.86 
3)258 3)25.8 3)2.58 


Think of the 0.7 
3 tenths 5 hundredths 


Use 7 x 5 hundredths 
= 35 hundredths. 


O.4 0.8038 
5. 2)1.616 











Materials 
models for ones and tenths 
7) 5.26 — ; 
49| Prerequisite Skills 
35 Rename decimals showing ones and 
0.78 tenths as tenths; divide by a one-digit 
75.25 number, remainder zero; divide a 
42. decimal by a one-digit number, quo- 
36 tients greater than 1 
0 
Checking Prerequisite Skills 
Complete. 
1. 3 ones 2 tenths = 22 tenths 
2. 1.5 = !2 tenths 
3. 2.4 = 24 tenths 
PMS TS 266 613 


$0.25 
6. 8) $2.00 


4. 3) 42 g 3: 6)159 >, 6. 8)4904 
7. 7)43.26 8. 5)26.155 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete exercises 
$0.53 from Ex. 21-35 on page 337. 
7. 3)$1.59 e Prepare a work sheet showing sev- 
$0.54 eral division exercises. Have the stu- 
12. 9)$4.86 : ; ; 
dents ring the exercises for which the 
245 quotients are less than 1. 


312.9 (7)6.44 } 5)11.215 


ee 


0.434 
8)T.872 


Using the Page 


e The worked example shows and explains the steps in dividing 
a decimal when the first digit of the quotient is 0 ones. 
Have students help to explain the steps. Emphasize that the 
digits of the quotient must be written in their correct places 
directly above the digits of the dividend. 


Working Together: Have a student explain why a 0 is not 
written as the first digit of the quotient for Ex. 3. Ask how 
to tell when a 0 will be needed. (The whole number part of 
the dividend will be less than the divisor.) 


Exercises: For Ex. 1, it is necessary to write only the quotients. 
However, it is advisable to have the students use 
multiplication to check one of the two decimal divisions in 
each of Ex. | and 2. 


Assessment 
Divide 053 0.301 $0.99 
19>) 168 Aes Wplg Sh 8 )6.408 4. 3)$2.97 
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Pages 246-247 
LESSON OUTCOME 


Divide a whole number or a decimal 
by a one-digit number, using zeros in 
the dividend, quotients terminating by 
the third decimal place 


Materials 
models for ones, 
dredths 


tenths, and hun- 


Vocabulary 


Using More Decimal Places © 


Lisa wants to cut 2m of red tape 
into 5 pieces that are the same 

Jength and 3m of blue tape into 
4 pieces that are the same length. 
How long should each piece be? 





To cut 2m of red tape 
into 5 pieces, divide 2 by 9. 


For 5)2, divide the 2 ones. 


o 
Write 5)2 





-5x0=0" 


batting average 


Think of the 2 ones 


Prerequisite Skills 
Divide a decimal by a whole number 


or 20 tenths. 


as 2 ones O tenths, 


Then divide the 20 tenths. 


Checking Prerequisite Skills 5: x4=20 2 
Divide te 


LU7 0.71 
1. 3)4.41 2. 9)6.39 
6.425 0.75 


3. 6)1.350 4. 4)3.00 


Use 5x4 ee = 20 tenths. 


04 
Write 5) 2.0 
a0 


Each piece of red tape would be 0.4m Itong. 0 


To cut 3m of blue tape 


into 4 pieces, divide 3 by 4. 


For 4)3, first 
use 4x0=0. 


Divide. 
Use 4 « 7 tenths 
= 28 tenths. 


Write 4) 





Next, think of the 


Write Ay3 —_——_———-» 3 ones as 30 tenths. 4)3¢ 


Divide. 
Use 4 = 5 hundredths 
= 20 hundredths. 


Think of the 
2 tenths as 
20 hundredths. 


0.7 0.75 
4)3.06 Write 4)3.00 
284 28 
36 730 

20 


Each piece of blue tape would be 0.75 m long. 
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LESSON ACTIVITY 


Before Using the Pages 


e Review that 1 whole, 10 tenths, and 100 hundredths all 
represent the same number, and that 1, 1.0, and 1.00 are 


different names for that number. Use other examples such 
as 4.2 and 4.20, and 4.11 and 4.110. 


® Write the division 2)1 on the board and have students interpret 
it in different ways. For example, they may suggest ‘‘one 
divided by two’’ or ‘‘one shared equally between two”’ 
Because the division involves two whole numbers for 
which the divisor is greater than the dividend, they may 
even suggest that such a division cannot be performed. 
Display a model of 1 whole marked into 10 tenths and ask a 
student to cut it so that it may be shared equally between 
two students. Summarize that thinking of 1 whole as 10 
tenths helps to complete the division. Write the following 
on the board. 
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5 tenths 


sr 


Follow a similar procedure using a model of 1 whole 
marked into 100 hundredths to demonstrate 4)1. 


25 hundredths 


ar —» 4)100 hundredths 


Using the Pages 


e@ The examples demonstrate the steps in division when zeros are 
required in decimal places of the dividend. Because the 
process of regrouping to divide is not new, emphasis can be 
placed on the need to show zeros in decimal places of the 
dividend. For example, to divide 5)2 we must think of 2 as 
20 tenths and a 0 is needed in the tenths’ place to show 2.0. 
Review that 2 and 2.0 are names for the same number, as 
are 3, 3.0, and 3.00. Summarize that the extra zeros do not 
change the value of a number but help to complete the 
division. 


Here are other examples that show how zeros in 


decimal places can help you complete 


Divide 0.5 Divide 
liebye2) 21 
10 

0 


Working Together 


Complete. 


0.6 5 
ae 





Divide. 
1.4644 0.375 $0.50 
7. 5)7.32 8. 8)3 9. 4782 


Exercises 
Divide. Use more zeros when needed. 


0.6 p 
fos 2. 4)8 3. 


i 


~ 
Ol 


=| 
cosh 
2 


4 


Lo 


a 


oS 
mo 
—_ 
ol 


I> 
iw ~ 
Ul 


= 
© 
N 
2S 


= 
al- ‘ 
can is 
iS) 
Ol 


In the examples at the top of page 247, blue is used to 


indicate the digits that were not in the 


were needed to complete each division. Choose one of the 


11 by 4. 471700 


a division. 


275 Divide 
2.6 by 8: 8) 


lo 


8 | 


30 




















A bal! player's 
“batting average” 

is found by dividing 
the number of hits 
by the number of 
times at bat. 

The quotient 
always shows 

3 decimal places. 


What was Lisa’s batting average? 


. In one game, Lisa had 

1 hit in 4 times at bat. 0.250 
. After two games, she had 

5 hits in 8 times at bat. 0.GQ5 
. For the season, Lisa had 

15 hits in 40 


times at bat. PROBLEM 
0.375 SOLVING 





original dividend but 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete selected 
exercises from Ex. 36-68 on page 
337. Note that the dividends for Ex. 
51-68 are whole numbers, whereas the 
dividends for Ex. 36-50 are decimals. 
elf the students are involved in 
playing softball during physical educa- 
tion classes, they may be interested in 
finding their batting average for the 
total number of games played. (It is 
possible that a division may still have a 
remainder after dividing thousandths. 
If this happens, have the students give 
the quotient to three decimal places 
without rounding to the nearest 
thousandth.) 

e Prepare a work sheet with exercises 
similar to the following. Have students 
complete the first division in each row 
and use that quotient to write the 
quotients for the other divisions in the 
row. 


1. 4)500 4)50 4)5 
2m 2) 150 2)15 2yIE5 


e Students may discover and use pat- 
terns in completing divisions similar to 
the following. 


m4) 8)6 12)9 16)12 
Dae )2) 10)4 15)6 20)8 


Problem Solving: Draw attention to the fact that the quotient for 
a batting average always shows three decimal places. 
Ensure that the students know which number is the 


Se eS a ee ee eS 


a 


exercises and develop it on the board with the students. 
Discuss that no more zeros are required in the dividend 
when the subtraction step gives a difference of zero, and 
thus the division is completed. 


dividend and which is the quotient. 


Assessment 


Divide. Use more zeros when needed. 
4 Oni, 1.4 
3. 6)8.46 
2.85 
6. 2)5.7 


L. ; 
Working Together: Ex. 1 and 2 help develop the steps that will 15)7 2. 8)6 
be applied in Ex. 7-9. Ex. 3-6 emphasize writing different 0.275 ae 
names for a number through the use of zeros in decimal 4. 4)1.1 2 Ee 
places. For Ex. 7-9, discuss that one zero is required for 
Ex. 7, two zeros for Ex. 9, and three for Ex. 8. 


Exercises: Remind the students to show decimal points in the 
quotients and the dividends, particularly for Ex. 1-15. 
Emphasize the words ‘‘when needed”’ in the instructions. 


T 269 

















Pages 248-249 
OBJECTIVE Practice 


Demonstrate competence in dividing Dividing decimals is just like dividing whole numbers. 
decimals Study these examples. 


Divide 3456 by 8. Divide 345.6 by 8. Divide 34.56 by 8. 


4 4 _& 
aiaell araall 8) all 
2 2 


vaaslll a 
8/345 
32} 32} 


25 


32 


25 

24 
16 
16 


0 


(34.56 = 8 = 4.32 


“What do you think the result will be for 3.456 +8? © 


3456=8=432 345.6 +8 = 43.2 


248 





LESSON ACTIVITY 


Using the Pages 


e The three divisions completed on page 248 differ only in that 
two of the dividends show a decimal point. These examples 
demonstrate that the steps in dividing decimals are the same 
as those for dividing whole numbers. You might assign the 
division with whole numbers (8)3456) for the students to 
complete independently and have them check their work 
with the exercise on page 248. Then have them study the 
work shown for 8)345.6 and 8)34.56, discussing the 
similarities and differences. Finally, have them answer the 
question at the bottom of the page. 


@ Note that no division is required for Ex. 1 and only the first 
division must be completed for Ex. 2. The other quotients 
are written on the basis of the first quotient. For Ex. 18-23, 
you may need to remind the students how to find the 
average. Discuss that Ex. 18 concerns the average time 
taken to run a certain distance, Ex. 22 concerns the average 
amount of money for the monthly phone bill, and so on. 
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Use the first quotient to 
help you write the other quotients. 





154 15.4 \.5Y 0.154 
| e462 3)46.2 3)4.62 3)0.462 











ais ors eis 0.375 
2. | 8)3000 8)300 8)30 8)3 





Divide. 
0.8 6.32 155 4.6 


3. 6)48 4. 2) 12.64 5. 4)6.2 6. 5)23 
0.75 0.376 Qa 1.08 


8. 8)6 D2 632 10. 3)7.116 11. 6)6.48 
3.25 0.25 8.572 3.08 


Tats) 14. 3)0.75 15. 7)60.004 16. 2)6.16 


Add, then divide to find the average. 


18, 7>5 19, 196.5 m 





1.69 kg 














SyMoMe: 


SQ 


7. 8)31.36 
0.9 


12. 9)8.1 
3.64 


17. 5)1e2 


215.5 m 


197.5 m 
Sf 176.5 m 


1.78 kg 


neon) 
DQDQD 


1.86 kg 1.57 kg 


1.70 kg 





Sel © 
Somnc 
SHIIG 
Sat. 





My Body Temperature 

Mon. 36.5°C 
Wed. SIL0NE 
Fri. SBE 
S6.55E 














RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete selected 
exercises from Ex. 36-68 on page 
337. Note that the dividends for Ex. 
51-68 are whole numbers, whereas the 
dividends for Ex. 36-50 are decimals. 
e For practice in multiplying when one 
of the numbers is a decimal, have 
students use multiplication to check 
their quotients for Ex. 3-17. 

e Draw attention to advertisements 
showing items priced at 2 for $1.95, 
for example, and have students suggest 
how to find the cost of one item. This 
will involve writing O in the dividend 
(2)$1.95::) and rounding the quotient 
to the nearest cent. 


$0.975 
2)$1.952: One item would 
18 cost $0.98. 
15 
14 
10 
10 
0 


Have students find similar adver- 
tisements in newspapers and maga- 
zines and bring them to school. Use 
only those examples for which the 
quotient terminates at the third decimal 
place. 
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Pages 250-251 
LESSON OUTCOME 


Divide a decimal or a whole number 
by a two-digit number, using zeros in 
the dividend, quotients terminating by 
the third decimal place 


Prerequisite Skills 

Round a two-digit number to the 
nearest ten; divide a decimal by a 
one-digit number 


Dividing by a Two-Digit Number 


Anne gathered 21 rocks for her collection. 
The mass of all the rocks was 35.7 kg. 
What was the average mass of each rock? 


Divide sPe ks bits ak 


For 20)35.7, think of 
the 3 tens 5 ones as 35 ones. 


Thee BE) the 35 ones. 


Checking Prerequisite Skills 
Round to the nearest ten. 


Ube s719 |) De ep aie Wa 8, 
3. 4550 4. 16 20 


?  20x2=40. 


Divides ius 1.071 
5. 2)84.29 6. 7)7.497 
488 0682 


7. 3)6.864 8. 5)3.41 


Think of the 14 ones 7 tenths 
that remain as 147 tenths. 


1 


Write 21)352 


21 


Place tina iene cone * 


06x 1=20 - 


Use a wet S24 





too popenel fe 


He divide the 147 tenths. 


20 x 7 = 140 * eee 
*20 * = = 160. .t00 > great! 4 


Usel 1 x <7 Tentheat 447 A onthe 


18 

Write %)35.7 
24 

147 





= in the quotient above the ae 
=e decimal point in the dividend. 


The average mass of each rock was 1.7 kg. 


250 


LESSON ACTIVITY 


Before Using the Pages 


e Write two or three division exercises such as 29)10 672, 
45)46 620, and 24)84 288 on the board. Review the 
procedure of rounding the divisor to obtain trial digits for 
the quotient. Review that sometimes a trial digit may be too 
small or too great. Have the students complete the 
divisions. Then write a division exercise such as 29)10.672 
and have the students tell what the quotient will be by using 
one of the quotients found earlier. Use several other 
examples as shown below. 


368 36.8 3.68 0.368 


29)10 672  29)1067.2 29)106.72 29)10.672 


Have students explain how to tell whether the quotient for 


24)84.288 and for 45)4.662 will be less than 1 or greater 
than 1. 
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Using the Pages 


e Have a student read the word problem to introduce the 
situation. Lead the students through the steps of the 
solution and draw attention to the statement in the ‘‘thought 
cloud’ at the bottom of the page. Emphasize that the 
division process is the same for decimals as for whole 
numbers. Students who have rock collections may be able 
to suggest whether the average mass of 1.7 kg for rocks ina 
collection is heavy or light compared with the rocks in their 
collection. 


Working Together: Draw attention to the statement in the 
‘thought cloud’’ at the top of page 251. It will assist 
students in completing Ex. 1 and 2. The sub-skills dealt 
with are: determining the first digit of the quotient (Ex. 1 
and 2); and relating division of decimals to division of 
whole numbers (Ex. 3 and 4). The ability to apply these 
skills is examined in Ex. 5-8. 


Working Together 


Give the first digit in each quotient. 
a o) 
1. 43)110.08 2a 2 ers 


Use this division 
to help you 


with this one. 


iS 0.13 
———= eb avon ew 























Divide. 
ISL. 
BWM 2a 


a.025 
7. A6)32.4 





When the divisor — 3 
is greater than the dividend, 
the quotient is less than 1. 





Study these patterns. | 

HS WO= TAD) 2x100= £200 
83 x 10= 830 32x 100= 3200 
502 x 10 = 5020 460 =x 100 = 46 000 


1. Give a rule for multiplying by 10 


and a rule for multiplying by 100. 
Rules are given below 


Study these patterns. 
30+=10= 3 
400=10= 40 
2460 + 10 = 246 





700+100= 7 
2800+100= 28 
90 000 + 100 = 900 


2. Give a rule for dividing by 10 
and a rule for dividing by 100. 


Rules are given below 
Study these patterns. 


RELATED ACTIVITIES 


e If students are not careful in writing 
digits of the quotient in their correct 
places, errors similar to the following 
can result. 


Correct 


58 5.8 


5)29. 5)29.0 


Division exercises completed on lined 
paper turned sideways can be helpful 
in overcoming this difficulty (see 
Related Activities on page T 215). 

e Students can prepare a numeral card 
for a five-digit number such as 24 036. 
A clear acetate sleeve showing a 
decimal point can be made to slide 
along the card. The sleeve can be 
moved to show the product or the 
quotient when multiplying or dividing 


Incorrect 


Exercises 
ean Ol. 3.9 x 100 = 390 


3.64 x 10 = 36.4 3 Dil OOR 85] 
0.42x10= 42 O29 * 100= 28:5 


by 10 or 100. The device can be used 


Divide. to encourage mental computation. 


Q.34 Ores 
1. 12)28.08 mloow4 
|_.OU. $ 1.94 ; 
_ 21)217.84 _ 25) $48.50 3. Do your rules for Exercise 1 


P2219 . 64) 56 


Als) $0.32 
. 72)90 . 23)$7.36 


0.725 1.096 
7 2ay iT 7 7) T8r632 





Study these patterns. 

6 +10=0.6 3 000103 
O735= 101007 35ee58— 1100101058 
14.2 01-42 279'3= 100 =2.793 


240.36 + 10 = 24.036 


14 $350 
. 74)103.6 . 14) $49 


0.75 0.UQ8 4. Do your rules 
. 86)64.5 . 43)78.404 for Exercise 2 


ais ets! still work ? yes 
. 57) $144.78 


ee} i) 
28) OS6 





0. 
= o2ri2 


0.305 
- 14) 4.270 


e Students with rock collections may 
be interested in bringing to school 
several small rocks from their collec- 
tions. The total mass of the rocks may 
be measured and the average mass of 
each rock may be calculated. 


Pee otra en a a ee ee ee ee ees 





Exercises: Remind the students that in some exercises they will Assessment 
need to use zeros in the dividends, and in others they will Divide. 
need to write a decimal point as well as zeros. Tell the 4.A34 0.2a! 
students to use multiplication to check the divisions with 1. DS a 2. ate oe 
which they had difficulty. Exercises such as Ex. 6 may 
present difficulty because the dividend is less than the 3. 25)85 4. 36)12.672 
divisor, and it will be necessary to use zeros in decimal Try This 


places of the dividend. |. When multiplying by 10, the digits of the other 
factor move one place +o the lef+ and a zero 
is written on the right. 

When multiplying by 100, the digits of the 
other factor move two places +o the lef+ 
and two zeros are ea on the right. 


.When dividing by !0, the digits of the 
dividend move one place to the right. 


When dividing a 100 , the digits of the 
dividend move two places to the right. 


Try This: These exercises review the product of a whole 
number and 10 or 100, and the quotient when a whole 
number is divided by 10 or 100. The concepts are then 
extended to a decimal either as one factor or a dividend. 
Students can discover that the same rules apply with a 7 
decimal factor (dividend) as with a whole number: the 
digits remain in the same sequence but their place values 
change (see page 158). 
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Pages 252-253 
OBJECTIVE 


Demonstrate competence in dividing 
decimals 


Practice 

Divide. 

1. 8)23.2 2. 19)57.95 3. sat" 4. 24 156 5. 1$23-47 
6. 9)6.993 ve ay7g 8. 35 B74 9. 2 O73 10. 33)$20 11 


125 780 O575 ! 
11. 324 12. 58)178.06 13. 3)19.26 14. 16)9.2 15: Sra 


5) ; 
16. 4)8.024 17. 43) 30.1 18. 29)9.57 19. 63 20. 52) $169 te 
Use >,<, or =to make true statements. 


Example: 1.23+3612.3+3 
0.41 4.1 
B)ii23 S28 
21.13:25525\SMie2 > ore 
7 Met eenibyr Os 
25. 20.35+564188-4 < 





Whritemte23 easier) 


22. 26.25+7 @ 33.75 +9 
24. 254+463.75+6 > 
26. 75.15+9@58.45+7 = 


These are special division pairs. 
Divide. Then multiply the quotients. 


IS 


Th 


3 x 0.15 =| 


What is the cost of each envelope 
of soup 


. in the Economy-size package? 49\2 
. in the Regular-size package?4Q \q 


. in the Economy-size package 
with this coupon? 49 |uU 











PROBLEM | | ange 
SOLVING | | ——— 





LESSON ACTIVITY 


Using the Pages 


e Discuss the example that precedes Ex. 21 to ensure that the 
students understand what is required. Review the procedure 
that would be used to complete Ex. 30-36. Ex. 36 is starred 
because it is necessary to interpret quotients such as 
$0.145. For example, if the cost of 8 pencils is $1.16, the 
price of 1 pencil is found from 8)$1.16, which gives 
$0.145 or 14.5¢. 


Problem Solving: These exercises encourage students to be 
aware of the cost for one unit when purchasing items 
offered in packages of different sizes. The exercises are 
similar to those on page 253. 
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Find the better offer in each pair. 


2055 kg for $9.45 


31. 3L for $1.74 


33. 3m for $7.4) 


“SPECIAL } “SPECIAL } 
2m for $4.98 b 3m for $7.41 5 


35. 5h for $33.75 


BILL \ BILL 


E Labor 5h Labor 3h 


$33.75 \ $21.75 





RELATED ACTIVITIES 


© For further practice, you may wish 
to have the students complete selected 
exercises from Ex. 69-90 on page 
337. Note that Ex. 81-90 require extra 
zeros in the dividends, whereas Ex. 
69-80 do not. 
e Have the students find the cost of 
each envelope of soup in the regular- 
size package, using the coupon indi- 
cated in the Problem Solving feature. 
elf the containers collected for 
measuring mass and capacity in Unit 
11 are still available, these may be 
used now. Have the students use the 
prices and amounts shown to find the 
price for one unit of each item. For 
example, for a container marked $4.60 
for 5L, the division 5)$4.60 would 
give the price for one litre. 
e Have students complete exercises 
similar to those on page 253 for items 
advertised in newspapers. 
© Students may play the game ‘‘Shop- 
ping Spree’’ described on page T 377 
and include statements similar to the 
following for some of the spaces. 

‘Purchase one record album if 

the price of 3 is $11.97.”’ 
e Assign other exercises similar to Ex. 
27-29 for which the product of the 
quotients is 1. The number of decimal 
places in a quotient should not exceed 
three. 
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Page 254 
OBJECTIVE 


Recognize incorrect results for opera- 
tions performed with a calculator 


Materials 
calculators (optional) 


RELATED ACTIVITIES 


e Have students write exercises simi- 
lar to those on page 254 for other 
students to complete. 

e Have students use calculators to 
complete exercises similar to the fol- 
lowing. Use their answers (correct and 
incorrect) to write exercises similar to 
those on the page. 


Tea 4 27a <p Os =|: ee 
2. 33.18 [+] 67.05 [=] 80.12 [=] __ 


3. 17.9 [x] 8.8 [-E] 3 [=] —__ 


e@ Have students use a calculator to 
investigate the relationship between 
multiplying a number by 0.1 and 
dividing the same number by 10. 
Use exercises similar to the following. 


1. 42.8 + 10 = 


42.8 x 0.1 = ___ 
2. 3.608 + 10 = 
3.608 x 0.1 = 





Extend the concept to include multi- 
plying by 0.01 and dividing by 100. 














Recognizing Incorrect Results 


£2746 x12 
\ should be close to | 
) 274.6 <1, or 274.6. 7 


When she multiplied 
274.6 and 1.2, Natalie 
expected a product 
close to 274.6. 


But her calculator 
display showed 
are | 


| ; ee _f oh J 































os Did | forget to press a 
: the decimal point key “< 
* for one of the factors? * 






i ust oe made a mistake! bee 






Can you find a "nian he Natalie might s é 
have made to get a product of 3295.2? OPE AS Ree La 

















One display is correct. For the other displays, either 
an incorrect operation key was pressed or a decimal 
was entered incorrectly. Find the correct display. 

Find a mistake that would give the other displays. 





























ir a Oa ing Pete = aS Lint] [eae 
oA ae "i blaster | erie 
4829 Dd G7 482.9 El 67 












2. 76.49 [+] 25.98 [-] 57.75 [=] W472 


ive at fats ie 1" {ian 
i eal HUTA | | Ce 
Ws 7640 212598615775 749H1359e 57.75 


3. 1s) S|) 9.65(ahS2el=) HN 35es 
[ og) ey i TA 
EE SS fot | 
145 B96 & 3a saa © ET Be ie ee, 


4S &] ae aa { - eiiding and estimating can Rin you us 
at find the correct display and the as 


4:5 19.6 E132 ‘ eee pO EGS we eer eee 5 
Calculator, Be ee 
































af 
A 














398100 — 1005] 
81002700 le— se 
254 
4. 28 500 + 100 = __ 
28 500 x 0.01 = 
LESSON ACTIVITY exercise to demonstrate their suggestion. It is probable that 
the decimal point key was forgotten for one of the two 
Before Using the Page factors. 
@ Write a few exercises similar to the following on the board. e Of the three displays shown for each exercise only one is 
Have students estimate the answer for each without any correct, and the correct one can be determined by 
written work. Encourage quick responses. Have them estimating. For example, for Ex. 3, an estimate of 5 can be 


explain how they arrived at their estimates. 
LOS tae eee 


PUPIE SID SK phe 8} 
3.102.621 


Using the Page 


found from 15 x 10 + 30 = 150 + 30. The correct dis- 
play must be 4.35. To determine the source of error for 
other displays, the computation may have to be performed 
with the given numbers. For Ex. 3, the display 43.5 is 
simply an incorrect entry of a decimal. The display 107.2 is 
obtained if the [=] key is pressed instead of the [=] key. 


e The example provided can lead to discussion about the 
importance of estimating answers in conjunction with using 
a calculator. Ask what numbers were to be multiplied, how 
an estimate of the product was obtained, and how it helped 
to reveal an error in the display. Have students suggest 
what Natalie’s mistake may have been and write an 
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Pages 255-256 


OBJECTIVE 
Logical Thinking Solve a problem through a process of 
Use the information given and list the logical thinking 


students in order from tallest to shortest.Ryan, Laura, Leslie, Greg, Anne 


Laura Greg Anne Ryan Leslie 











Laura is Greg is Laura is Ryan is Leslie ts taller 


taller than not the as heavy not as short than Greg but not 


Anne. shortest. as Leslie. as Laura. as tall as Laura. 


£ When you think you have them in order, 5 
* turn the page to check your list. «°° se 





After the pointer stops, the only direction Cheryl has a card 
it can move is down the scale. Jt will not that is 5m long 
move up the scale until! another coin is used. and 3cm wide. 


|. He can star+ with the 
three baas and himself. 
He can take each baa off 
one by one. The difference 
in each case will be the 
mass. 


2. Draw a line segment using 
the 5 cm side. From one 
end of the line segment , 
measure 3 cm using the 
3 cm side. The remainin 

PRORLEM part of +the line seqmen 


SOLVING is 2 cm long. 


2. Show how she can 
use the card to 
draw a line segment 
2em long. 


1. Mr. Koll has just one 
coin. He wants to find 
how heavy he and each 
of his 3 bags is. Tell 
how. he could do this. 










Answers are given at the right for Ex 


Wah rR re a Sa ee ee ee ee eee ees 


LESSON ACTIVITY problem. Have them present their ideas on the board for the 
others to consider. Listing the names of the children 
Before Using the Pages beginning with the information in one statement and then 
including the information in the other statements, one at a 
time, may help in solving the problem. For example, 
‘*Laura is taller than Anne’’ can be shown as follows. 


@ You might begin with a brief discussion of various games that 
are available commercially. Have students name those that 
are familiar to them and tell what they like and dislike about 


the games. Discuss the difference between games that are Lettie: 

based on chance, such as ‘‘Snakes and Ladders’’, and wf Aw A ; 

games that are based on logical thinking, such as chess or Spel oe osm eliei seed beAAle cet taleaaey ielayhe hes 
checkers. Some games such as backgammon and card {Spe 

games combine elements of chance and logic through a ps 


choice of moves or plays that may be made. Tell the 
students that logical thinking is involved in solving 
problems. 


When the students have all the names listed, have them turn 
the page to check their answers. Draw attention to the 
statement in the ‘‘thought cloud’’ beside the photograph on 
Using the Pages page 256. Return to the clues below the photograph on page 
255 and discuss the ways in which they were or were not 


e@ Have students read the problem at the top of page 255, but . 
useful in solving the problem. 


ensure that they do not turn the page until you tell them to 
do so. Give them a few moments to study and explore the 
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RELATED ACTIVITIES 


e Students can be encouraged to play 
games that rely on logical thinking and 
discuss the moves made during the 
game. Chess, checkers, Chinese check- 
ers, regular tick-tack-toe and three- 
dimensional Tic Tac Toe are suitable. 


Does the list you made for 
the problem on page 255 agree 
with what you see in this picture? 


When you solve 
-problems, always read 
“carefully and be sure © 
you understand the © 
given information. ; 


For Ex 10, Pre. erect 
below shows how many 
times to trace each line 
segment. For example, 
for Ex. ©, trace 7 cm 
+hree times to make a 
line segment 2l cm long. 
From it cut of Ff U cm 
Bc a aia four times. The remaining 
One of these line segments is 7cm long. The other is part of the line 
4cm long. Use pencil, eraser, tracing paper, and an segment will be 


unmarked straight edge to draw a line segment that is em long. 


3. 1 cm long. ‘You can: 


. 2m long. “do these 
s in ayn order. x 





. 3cm long. 
. 5cm long. 7. en long. 8. 8cm long. 


. 9cm long. 10. 10cm long. 11. What other lengths 


could you draw? 
Read these carefully and be sure you There are numerous 


understand the given information. possibilities. 


2. If. your doctor gives you . When you go to bed one night 
3 pills and says to take at 20:00 and set the alarm 
one every half hour, how to get up at 09:00, how many 
long will they last? | hours of sleep will you get? 


. A rancher had 17 steers. 


PROBLE] iM All but 9 were sold. How 
SOLVING many steers were left? 9 


1 hewitt v dightal clock 





e Assign the exercises and have the students work independ- Number of times 
ently. When they have finished they may share their ideas. 7 cm ue cm 

The answer to Ex. 13 may be one hour for a conventional 

dial clock. Digital clocks, however, usually have alarms 


that may be set for a.m. or p.m., and it is possible for the 
answer to be 13 hours. 


OYoulY 


q 
0 
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Checking Up 


6.4 
2.58) 512. 

4.505 
6. 9)40.545 

|.4Q 
10. 5.)7.7, 


13. Georgette ran 2 laps 
in 35s. If each lap took 
the same time, how long 
did it take to run 1 lap? |\75s6 





The perimeter of 
this square 

is 5.5 km. 

How long is i 
one side? |.375 km j 

















The average is L. ©@ 


19. The product of two numbers 
is 64.26. One number is 14. 
What is the other number? 4.59 


Divide. 
|. 


3.07 
21. 24)73.68 22. 15)18.6 


Skills 


Divide a decimal by a one-digit 
number, quotients greater than 1 

Divide a decimal by a one-digit 
number, quotients less than 1 

Divide a whole number or a decimal 
by a one-digit number, using 
zeros in the dividend, quotients 
terminating by the third decimal 
place 

Solve division problems 

Divide a decimal by a two-digit 

number 









» 32) $217.28 


Related 
Exercises Pages 


sey 


3) S116. 


$0.86 


Heya levee 


$ 650 


. 4)$26 


. Bob bought rolls by the 


baker's dozen for 


are 13 in a baker's dozen. How 
much did Bob pay for 1 roll? $0.23 


Page 257 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e Copy students’ exercises that show 
various errors in the division process. 
Prepare a work sheet showing the 
exercises without revealing their 


$2.99. There 





| The area of 
6m this rectangle is 57 m?. 
| | How long is this side? 9.5) 





zo source. Have the students find and 
correct the errors. 

e Students may be interested in listing 
the kinds of errors discovered in the 
preceding activity. They may prepare a 
tally sheet to show the frequency of 








. If all the cans are 


each kind of error and graph the 
results. 


. multiplication “HHI! 
. quotient digits 


. subtraction 
. regrouping 





the same size, 


which carton is the better b 


























T 260-T 265 





T 267 





T 268 -T 269 


3 for $1. 


24. 19)13.87 


Comments 


Students who had little difficulty with long division with 
whole numbers will likely have little difficulty dividing a 
decimal by a whole number. It may be necessary to help other 
students improve in areas such as the rapid recall of basic 
multiplication facts and the rounding of two-digit divisors to 
obtain trial digits for the quotient. Finding the product of a 
two-digit number and a one-digit number is also required in the 
procedure and some students may need more practice writing 
such products in one line. It is important to detect whether 
errors are being made in a particular step of the algorithm and 
to help students with that step, rather than to assign more 
division exercises to be completed. 
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Unit 13 Overview 


Fractions 


In this unit, simple fractions are associated with objects and 
with sets. The terms numerator and denominator are presented 
in the first lesson in both these contexts. Equivalent fractions are 
noted by means of diagrams and are later obtained by 
multiplication and division. Cross products are used not only to 
check for equivalence of fractions but also to find a missing term 
in a pair of equivalent fractions. Fractions with like de- 
nominators are compared by examining their numerators. 
Fractions with unlike denominators are converted to equivalent 
fractions having like denominators and then their numerators are 
compared. Improper fractions are changed to whole numbers or 
to numbers in mixed form, and vice versa, first through the use 
of models and later by multiplication and division. Addition and 
subtraction of fractions and numbers in mixed form with like 
denominators is presented, with regrouping in some cases. 
Division and then multiplication are used to find a number for 
part of a set. Relationships between decimals and fractions are 
established to develop fuller understanding of fraction concepts 
and to strengthen skills in adding and subtracting fractions. 
Students learn to find the decimal equivalent for a fraction by 
dividing the numerator by the denominator. The skill presented 
in the Problem Solving lesson directs attention to the need to 
select information and to exclude unneeded information. 


Prerequisite Skills 


@ multiply and divide whole numbers 

e simplify an expression involving multiplication and addition 

@ write decimals 

© divide using zero to show more decimal places in the 
dividend, quotients terminating by the third decimal place 

@ add and subtract decimals 


Unit Outcomes 


e write numerals for fractions less than one for part of a whole 
and part of a set, denominators from 2 to 10 and also 12; draw 
diagrams to illustrate fractions 

® write two or more equivalent fractions for diagrams showing 
part of a whole or part of a set 

@ use multiplication or division to find equivalent fractions 

® find the missing term in two equivalent fractions 

@ use cross products to determine whether two fractions are 
equivalent 

® use cross products to find the missing term in two equivalent 
fractions 

© compare fractions with like denominators; compare fractions 
with unlike denominators by writing equivalent fractions with 
like denominators 

® express a whole number as an improper fraction; express a 
number in mixed form as an improper fraction 

® express an improper fraction as a whole number or as a 
number in mixed form 

© add two proper fractions or two numbers in mixed form with 
like denominators, regrouping 

@ subtract proper fractions or numbers in mixed form with like 
denominators, regrouping 

@ find the number for part of a set when the number of the set is 
a multiple of the denominator of the fraction 


T9ANn 


@ express a fraction as a decimal by first writing an equivalent 
fraction with a denominator of 10 or 100, for halves, fourths, 
and fifths 

e divide the numerator of a fraction by the denominator to 
express a fraction as a decimal 

© compare fractions using their decimal equivalents; add and 
subtract fractions and their decimal equivalents, and then 
compare the results 

@ solve word problems involving fractions 

@ select the necessary information for solving a problem, and 
then solve the problem 


Background 


The word fraction comes from the Latin word frangere 
meaning to break; hence a fraction represents part of a whole or 
a set. The lower numeral in a fraction is called the denominator 
and refers to the number of equal parts in the whole object or the 
whole set. The denominator gives the name of each part and 
indicates the size of one part. For instance, in = the 5 provides 
the name ‘‘fifth’’ for each part, which is one of five equal parts. 
The upper numeral in a fraction is called the numerator and 
represents the number of parts being considered. In the fraction 
=, two equal parts, called ‘‘fifths’’, are indicated. 

The numerals =>, 7+, 3, and + all name the fractional 
number which is = in its simplest form. Equivalent fractions are 
usually obtained by multiplying or dividing the numerator and 
the denominator by the same number. It is important to realize 
why this is an acceptable way. It is readily accepted that 
multiplying or dividing by 1, the identity element for these 
operations, does not alter the value of a number (8 X 1 = 8, 
9 + 1 = 9). If 1 is expressed as 5, 3, +, and so on, the 
value of the number remains unchanged. For example, if = is 
multiplied by | in these forms, equivalent fractions are obtained. 
Similarly, equivalent fractions may be obtained by dividing a 
fraction by appropriate fractional names for |. In effect, then, 
multiplying or dividing the numerator and the denominator of a 
fraction by the same number is merely an application of the 
identity element for these two operations. 


= 16 


~~ 30) 2 eal 24 


iz 


<ul < 


wi oo 
bo] ro 
ty[ te 


| eo 


The same application of the identity element underlies the use 
of cross products to test for equivalence of fractions. For 
example, to check whether 7 and § are equivalent, they may be 
rewritten as equivalent fractions with the product of 4 and 8 (32) 
as a common denominator. The cross-product method does not 
involve a common denominator, but the factors used are 
identical to those for finding the numerators in the previous 
method, namely 3 xX 8 and 4 X 6. 
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The operation of division in the partitive sense is used to find 
the number for part of a set. For instance, ; of 36 may be found 
by dividing 36 by 4. In finding + of 36, however, two steps are 
required: the division 36 + 4 = 9 followed by the multiplication 
3-X 9 = 27: thus = of 36 is)/27. 

Changing an improper fraction to a whole number or to a 
number in mixed form involves the use of measurement 


division. For instance, to change + to a whole number, since 4 
fourths are required for each number, the division 12 + 4 
implies *‘How many 4’s are in 12?’ To change + to a mixed 
number, 2 halves are needed for each whole number, so 9 is 
divided by 2 and the remainder | represents half of another 


Daa 2-3 (Dd:-4 
DOD 
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In addition and subtraction of fractions with like de- 
nominators, the operations are performed using only the 
numerators. The abstract addition fact 3 + 2 = 5, or the abstract 
subtraction fact 3 — 2 = 1, may be applied in any situation, 
whether the items are boats, cars, pencils, or fourths, fifths, 
sixths. 


to| 


3 fourth 3 + 5 = 2 3 fourths 3 —-2= 4 
+ 2 fourths =») fourths 
5 fourths 1 fourth 


In Unit 15 it is seen that a fraction may be used to represent a 
ratio. There is one further meaning which can be given to the 
numerals in a fraction: to show division with two numbers in 
which the numerator corresponds to the dividend and the 
denominator to the divisor. By extending the operation into 
decimal places decimal equivalents may be found for fractions, 
as shown for + and +. This process may also be used to verify 

3 4 


equivalence of fractions. For example, the fractions >, =, 3, =, 


and => are equivalent fractions because the quotient for each is 
0.5. 
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Teaching Strategies 


If the topics in Unit 13 (fractions) and in Unit 15 (ratio) are 
beyond the scope of the mathematics program for any particular 
school or group of students, they may be omitted. These topics 
are included in Starting Points in Mathematics 6. It is suggested, 
however, that the Problem Solving lesson on page 286 be 
considered. It does not involve the use of fractions and it 
presents an important problem-solving skill. 

For the lessons in this unit, it is important that students have 
opportunities to see illustrations and to handle models in order to 
bring meaning to the concepts and the operations. For some 
lessons, the students should use their own materials so that they 
may have direct experiences of the same kind as those used in 
presenting the lessons. 

Number lines with two or more scales can be used to visually 
identify equivalent fractions and to compare fractions with 
unlike denominators. Cardboard strips with equal unit lengths 
divided into parts may be manipulated for the same purposes 
(see page T284). Number lines are also effective in dealing with 

_ numbers in mixed form and improper fractions. Devices such as 
_ these can help the students to acquire better understanding of the 


concepts involved in fractions. 


Students may be helped with decimal equivalents for fractions 
by thinking of money. One quarter (one-fourth of a dollar) is 
worth 25¢, or $0.25 (; = 0.25), and three quarters are worth 
75¢, or $0.75 (| = 0.75). One half-dollar is worth 50¢, or $0.50 
(> = 0.50, or 0.5). 

Results of the Checking Up exercises on page 287 should be 
examined to discover any needs for reteaching, review, and 
further practice. The skills involved in Ex. 3-10 are used again 
in Unit 15 to find equivalent ratios and missing terms in ratios, 
and any weaknesses in these exercises should receive careful 
attention at this time. 


Models for Halves, Fourths, Tenths, and Hundredths 


In this unit, equivalent fractions and decimals are introduced. 
To facilitate this, models for halves, fourths, fifths, and eighths 
may be prepared by using copies of the decimetre squares on 
page T1393. The squares may be marked and then colored to 
show, for example, one half, one fourth, two fourths, and so on. 
Using the decimetre square as the whole enables students to see 
the same whole divided, for example, into two, four, ten, or one 
hundred equal parts. This helps in comparing fractions and 
decimals (A), and in naming equivalent fractions for the number 
one 


(B). 
| a 
2 A 75 or 0.5 
7 ae AM 


Zor 1 4 or 1 









48 or 1 


Materials 


objects such as red markers and blue markers for showing sets, 
sheets of paper and a blue crayon for showing parts of a whole 
cardboard strips prepared for pages T284 and T285 


3 5 } fd 2 
models for =, 7, 4, 4 =, = ands 


models for wholes, halves, thirds, fourths, fifths, and eighths 
a map of Canada for each student 

counters, small boxes 

models for +, =, and 4; models for 0.5, 0.4, and 0.75 


real coins or play money (optional) 





Vocabulary 

fraction is not equal to (+) 
numerator like denominators 
denominator unlike denominators 


names of fractions, half 
to tenth, twelfth 

prime number 

prime factor 

equivalent fractions 

common factors 

lowest terms 

missing term 

cross products 


improper fraction 
proper fraction 
mixed form 
biological 

family tree 
ancestors 
generation 
geography 











Pages 258-259 
LESSON OUTCOME 


Write numerals for fractions less than 
one for part of a whole and part of a 
set, denominators from 2 to 10 and 
also 12; draw diagrams to illustrate 
fractions 


Materials 
objects such as red markers and blue 


13 FRACTIONS 
Writing Fractions 


There are 5 eggs left in the carton. 
There were 6 eggs in it when it was full. 


The fraction 
shows what 
part of the 

carton still has eggs. 


ee. _five-sixths : 


In a fraction, the number above the 





markers for showing sets, sheets of 
paper and a blue crayon for showing 
parts of a whole 


Vocabulary 

fraction, numerator, denominator, 
names of fractions less than one with 
denominators from 2 to 10 and also 12, 
prime number, prime factor 


bar is the numerator. The number 
below the bar is the denominator. 


Working Together 


Complete each sentence by using a denominator 


that shows how many there are in all. 


3 


1. @ of the tomatoes are ripe. 
5 


2. @ of the pennies shows “heads”. 
4 


Complete each sentence by using a 


numerator that shows how many are empty. 


a 


uy 
3. 8 





of the bottles are empty. 4. 





a PE 
z of the cups are empty. 


Complete each sentence with a fraction. 


of the pancakes have butter. 


LESSON ACTIVITY 


Before Using the Pages 


@ Present several examples to enable the students to recall 
previous work with fractions for part of a whole and part of 
a set. For example, fold a sheet of paper to illustrate eight 
equal parts and color three of the parts blue. Ask if the parts 
are equal, how many parts there are in all, and how many 
parts are blue. Elicit the fraction ‘‘three-eighths’’ to 
describe the part of the whole that is blue, and write the 
numeral = on the board. Similarly, display a set of five red 
markers and seven blue markers. Ask how many markers 
there are in all and how many of these are red. Elicit the 
fraction ‘‘five-twelfths’’ to describe the part of the set that 
is red, and write the numeral => on the board. For other 
examples, have students help to show parts of wholes and 
parts of sets and write the numerals on the board. 

Ask what name describes such numbers as 3 and =3,. 


T 282 


F of the apples are green. 
0 





Using the Pages 


@ Have the students note the title at the top of page 258. Draw 
attention to the photograph and ask how fractions may be 
involved in the situation suggested. Relate the carton of 
eggs in the photograph to the fraction 3 in the example. 
Introduce the terms numerator and denominator and have 
students identify these for the fraction 2 and for fractions on 
the board from the activity in Before Using the Pages. 


Working Together: Ex. 1 and 2 emphasize that the de- 
nominator names the number of equal parts of a whole or 
the number of objects in a set. For each of these, question 
the students about the number shown for the numerator and 
have them explain the number required for the de- 
nominator. In a similar manner, discuss Ex. 3 and 4 which 
emphasize that the numerator names the number of parts or 
objects that are ‘‘special’’. Ask students to explain their 
answers for Ex. 5 and 6. As the students write a fraction, 
ensure that they use a horizontal bar for separating the 
numerator and denominator. 


RELATED ACTIVITIES 


e For several exercises on page 259, 
ask students to identify the numerator 








Exercises 6 and 10 are factors and the denominator of the fraction 
Complete each sentence with a fraction. of 60 because named, and to tell what each repre- 
s = of the eggs 60 = 6 x 10. sents. Display the following example 
6 are broken. A ansis are aise to help students recall the terms and 
factors of 60 because the meaning of each. 
a e 
thar Se 60 =4 x 15. e e  4of the 5 dots are black. 
8 has been taken. Thaygther fag didi sy 13,5, ° 4 «—— numerator 
factors of 60. ; Sine. ° ~—— denominator 
2. Nae aetbryery @ Many of the exercises on pages 258 
of 210. The factors fare 1,2, and 259 may be adapted for namin 
3,5,6,7,10, 4,15, 21,30, (35,4, ied P J 
Aawhole number 70s! 210 other fractions. For example, for Ex. 6 
greater than 1 that on page 258, have students complete 
has itself and 1 as the sentence ‘‘ § of the apples are 


its only factors is 


red’’, and for Ex. 3 on page 259, have 





a prime number. ne 
a, ieneeys ws ine-bevs wo ig ENE oe ae them complete the pee = of the 
|S have apples. GQ have bananas. 4have melon. : boys do not have bananas 
Were the {fracti This is the only way e You may wish to have students 
action i 
a gece : to show 23 as a product complete the procedure described on 
4. with denominator 7 and numerator 5. 5 of whole numbers. page T 379 for finding prime numbers 
u 23 is a prime number. f 3 
5. with numerator 4 and denominator 10. 4 known as the sieve of Eratosthenes. 
| 


Since 24=3 x 8, 24 


Write a sentence with a fraction for these. ce ne eee e When students play games that 


6S qodttare aes 2-3Sp Fad ls! 3217, 19,23,.29.31, involve game boards with numbered 


ist the 37 ty 43'47.153,54, squares and/or dice, suggest that the 
prime numbers 6/67/71, 73, 
. 12 kittens are playing with string. from 2 to 100.79 83]39, q7 


5 of them get tangled.> of the kittens get tangled 
Do these on a large sheet of paper. 
in 


2 of them have horns. 2 of the goats have horns. 
following rules apply. 


1. If the number obtained by tossing 

A factor that is a the dice is a prime number, the 
prime number is player takes another turn. 

r, if Dre WiShape si mreoprimedtactor, 2. If the number in the square on 

L orcs Sb an ae List the prime factors which a player’s marker lands is a 

8) /] is 11, ZA is 1 4. of 12.9.3 prime number, the player moves 


: 5. of 1386. her/his marker back two squares. 
9| Vs 12.1 Jis 1 anil / O square 
113, O is 


10) 7 /is 


Answers will vary. Possible shapes are shown on page | 364 











Draw shapes | 








a 
i 








i 

















NI | wie 
Oro [elo | wl 


L 


3 
6 


ee ee 

















Exercises: For Ex. 8-13, you may wish to have the students ensure that the students do not repeat factors. The prime 
trace copies of the corresponding shapes from pages factors of 12 are 2 and 3, but 12 expressed as a product of 
T 382-1385. The shape for Ex. 8 may be obtained by prime factors is 2 X 2 X 3. 


cutting a square along a diagonal; for Ex. 9, a hexagon may 


be cut in half. Although the students are asked to draw Assessment 
shapes for these, you may wish to have them complete one Complete each sentence with a fraction. 
or more by pasting copies of the appropriate shape on a 1s 


large sheet of paper. Answers to these exercises can suggest 
the concept of tiling congruent shapes which is presented in 
Unit 14. Discuss different solutions for a particular 
exercise. Note that Ex. 10-12 suggest that $, $, 7, and so 
on, are other names for 1 (one whole). Ex. 13 is starred 
because the solution requires the use of half the diagram 


provided. ES 
c 





=— of the squares show X’s. of the picture is gray. 


Try This: These exercises suggest an informal approach to the qs 
concepts of prime numbers and prime factors. A prime Write the fraction 
number has only two factors and these are unequal. Thus, 3. With denominator 6 ahd numerator 5. = 
such numbers as 1, 60, and 210 are not prime numbers, and © 
such numbers as 2, 17, and 31 are prime numbers. Have If Lliss, HOH Shapes will vary. 
students compare their answers for Ex. 3. For Ex. 4 and 5, 4. draw a shape to show 2. 


T 283 

















Pages 260-261 
LESSON OUTCOME 


Write two or more equivalent fractions 


Equivalent Fractions 


Ginny covered the bulletin board with construction paper. 





for diagrams showing part of a whole 
or part of a set 


Materials 

a sheet of paper and a crayon for each 
student, cardboard strips as described 
in Before Using the Pages 








Vocabulary 
equivalent fractions, common factors 


She used 12 sheets 


Prerequisite Skills of construction paper. 


She used blue and green to make =, 
three parts all the same size. : 





Bis Fe 
3 is green. * 


& is green. é 


Write numerals for fractions less than 11 (oe | 
one i Oreo ee pa 
tari bd 


j 4 
3 and 75 are 
equivalent fractions. 


Checking Prerequisite Skills 
Write the fraction to show how much 
is shaded. 


Working Together 


wis 
ES 





Z and & are also 
equivalent fractions. 


Give the numerators that complete each sentence. 








Give two equivalent fractions for each picture. 





eke, 3) 
flee) 38) 


Ol— 


LESSON ACTIVITY 


Before Using the Pages 


@ Have each student fold a sheet of paper in half, unfold it, and 
color one half. Have the students fold the same sheet into 
fourths and note that two fourths are colored. Have them 
fold the same sheet into eighths and note that four eighths 
are colored. You may wish to continue the procedure to 
sixteenths. Summarize that the fractions +, =, 4, Ge) 
represent the same part (one half) of the whole sheet. 
Develop that 5 of the parts would be colored if the sheet 
were folded into 10 equal parts. 


5. 
AAAA 


ay ee 
le’ 4’ 1e’4 





aI 
wI— 


| wlio aro 


_ 
tw 





You may also discuss that equal parts of the strips are not 
colored, and develop that +, +, =, and => name the same 
amount. Tell the students that fractions that represent the 
same amount have a special name. Ask them to read the 
title of the lesson on page 260. 


Using the Pages 


e Ask the students to note that the bulletin board shows three 


@ In advance of the lesson, prepare several cardboard strips of 
the same size. Mark one strip into thirds and color one 
third. Mark and color other strips to show z, 3, and >: 
Display the strips and develop that each fraction names 
equal parts of the strips. 


co] 





T29R4 


equal sections, two of which are green. Ask them to note, 
also, that twelve sheets of construction paper were used, 
eight of which are green. Thus, the same whole suggests 
both thirds and twelfths. Have students read the statements 
below the illustration. Point out that 4 of the 12 sheets are 
used to cover 3 of the bulletin board (+ = +). To cover = 


of the bulletin board, 8 of the 12 sheets are used (+ = 35). 


Exercises 


Write two equivalent fractions for each picture. 


Answers will vary 


RELATED ACTIVITIES 


e Have students write several pairs of 
equivalent fractions by interpreting the 
picture for Ex. 5 on page 260 in 























Here are four ways to show 30 as a product. 


1 x 30 = 30 2x 15=30 3 x 10 =30 


Here are four ways to show 24 as a product. 
1 x 24 = 24 


2*12=24 3x 8=24 





a | 
The factors of 30 are 5, 16,1 10, 15, 30 








The factors of 24 are 





The common factors 
of 30 and 24 are 





| 





List all the factors of the numbers in each pair. 
Then draw rings around their common factors. 


1.12 and 18 2. 40 and 100 3. 84 and 315 


Slay ee/ Driak tly 28, 4a, 24 
5,(77/9, 15, Q1,/35, 45, 63, 105, 315 


4. 52 and 78 
u 4, 5a 
3, 6, » 2 


Working Together: A diagram that suggests equivalent 
fractions is provided for each exercise. Note the use of 
color in the sentences for Ex. | and 2 to help students 
determine the missing numbers. You may wish to have 
them name equivalent fractions only for the green regions 
for Ex. 3-6. Then, the exercises may be repeated in terms 
of the blue regions. Thus, for Ex. 3, the green region 
generates the following pairs of equivalent fractions: 
Sy =a iw == so ==. Emphasize that the diagram 
must be viewed as a whole divided into 20 equal parts, then 
as a whole divided into 10 equal parts, and finally as a 
whole divided into 5 equal parts. Then ask, for example, 
‘“‘How many twentieths are green?’’ Ex. 5 may be 


interpreted in different ways (see Related Activities). 





Exercises: Because only two equivalent fractions are to be 
named for each diagram, it is important to have students 
explain their answers in terms of the diagrams. 


Try This: The concept of common factors is inherent in the use 
of division to find equivalent fractions (see page 262). 


5 x 6 = 30 
4x6=24 
N(aVa)4, 6) 12 
a j3Jé,/a, 12 
5) 8, /10)Q0 
\5,\(0,@o0 


ao) SOND 


different ways. Some examples are 
given below. The picture for Ex. 8 on 
page 261 may also be interpreted in a 
similar manner. 


4 of the 16 shapes are 


4 


dale 





squares. es 
4 of the 12 triangles are 

green. rae 
8 of the 16 shapes are 

blue triangles. idee 
4 of the 12 blue shapes 

are squares. T= 
12 of the 16 shapes are 

triangles. wel 
8 of the 12 triangles are 

blue. iri 


e Fraction strips similar to those de- 
scribed in Before Using the Pages are 
useful for finding equivalent fractions. 
Nine strips of equal length are marked 
to show halves, thirds, fourths, fifths, 
sixths, eighths, ninths, tenths, and 
twelfths. By placing strips together, 
students can find equivalent fractions 


1 1 2 1 3 1 2 3 
[Olrec pa aoktoan Soascas rel SO,On, 


4O 











39, 78 


After the students have read the example, discuss the 
factors of 30. Ask, for example, which is the greatest factor 
(30) and which is the least factor (1). Have students explain 
why 7, 8, and 9, for example, are not factors of 30. 
Emphasize that all the factors of a number must be written 
before common factors are determined. 
It is helpful to write the row of factors of a number to fill 

both ends of the row simultaneously. For example, for 40 
(Ex. 2), write the least and the greatest factors first (1 and 
40), the second least and the second greatest factors next, 
(2 and 20), and so on, to obtain 1, 2, 4, 5, 8, 10, 20, 40. It 
can be seen that no factors can be written after the pair 5 
and 8 because the numbers between 5 and 8 (6 and 7) are 
not factors of 40. 

Assessment Answers will vary. 

Write two equivalent fractions for each picture. 


1. 2 AAAA 





2888 SOLES ES SS—SSS=—=_ 





= 


Page 262 
LESSON OUTCOME 


Use multiplication or division to find 
equivalent fractions 


Materials 


cardboard strips prepared for pages 
T 284 and T 285 


Vocabulary 
lowest terms 


Prerequisite Skills 
Divide by a one-digit number, remain- 
der zero 


Finding Equivalent Fractions 


Multiplication can be used to find equivalent fractions. 





: triple 2 
= the numer i 
: of parts. ed 


f Double Bert | 
. the number. | 3 


“of Parts. oe Says: 
ea i ae ee 
Pace? A) eee Je 3 


Division can ee pede to find Soulvalenll PAenonS: 
: _ groups of 2 


12 —— 12+ j-e eee aay | 


1S ie Oe 


Checking Prerequisite Skills 
Divide; 2 


1. 2)30 a 7)84 
3. 3)63 4. 5)70 


Exercises 


Multiply or divide to find equivalent fractions. 


When there 
is no whole 





number that 
divides both 





RELATED ACTIVITIES 


@ Give each student a copy of page 
T 391 on which to complete a multipli- 


numerator and 
denominator, 
the fraction 

is in 





cation table for the numbers 1 to 9 as 


lowest terms. 








factors. Demonstrate how the table can 
be used to help name equivalent 
fractions. For example, the row for 2 
and the row for 5 can sehen fractions 


z Doe you barteri ( 
2 @ way to find * 
’ the lowest 
3 terms in just 





6 ae 
that are equivalent to = (45, <3, +. 


10 one ont es 





.). You may wish to have students 
cut along the rows of the table to 
enable them to position appropriate 
strips together. 


LESSON ACTIVITY 


Before Using the Page 


@ Use the cardboard st ips Dea for the preceding lesson to 
review that 4 ED z, 3 and => are equivalent fractions. Write 
the sentence ; = 2 on ne board and lead the students to 
observe that multiplying each term of + by 2 gives = 
Discuss the sentences + = 3 and 3 = +5 ina similar way. 
Ask what fraction is obtained by multiplying each term of + 
by 5, and draw diagrams to illustrate that 5 and =3 are 
equivalent fractions. Ask whether 3 is equivalent to 3 and 
have students give reasons for their answers. 


Using the Page 


@ The examples demonstrate that multiplying (dividing) each 
term of a fraction by the same number gives an equivalent 
fraction. Diagrams are shown to clarify the procedure. 
Emphasize that the use of multiplication or division is an 
efficient method for finding equivalent fractions; however, 
the number by which the numerator is multiplied (divided) 


Tj70Lc 





is the same number by which the denominator is multiplied 
(divided). In the example using division, establish that both 
the numerator and the denominator of +4 are divided by 2 to 
get 3, and that in the second step both terms are divided by 
3 to get S. 

Exercises: Equivalent fractions for Ex. 1, 3, and 5 are obtained 
by multiplying each term of the original fraction by 2, 3, 4, 
and then 5, in sequence. For Ex. 2, 4, and 6, the final 
fraction obtained is in lowest terms. When the students 
have completed the three exercises, discuss the meaning of 
lowest terms. Then, discuss how to obtain the lowest terms 
in one step for each exercise. 


Assessment 


Multiply or. divide to find equivalent Tacos us 
48 - = 3. 


13 x 25 
LA fac 
4S x C2" 2 + 3% 


ae 


Finding the Missing Term 








Colin lost part of a piece of paper 
on which he had written 
two equivalent fractions for re 





To find the first missing term, 


think ## « of 2¢cm@e 3, 


Then, divide 
20 by 4. 


To find the second missing term, 


Then, multiply 
5ibyis: 


6 18 


think © # = fexe f. 


Working Together 


What factor is used to get 
the equivalent fraction? 


vas 


Exercises 


Find the missing term. 











Find the missing term. 


Page 263 
LESSON OUTCOME 


Find the missing term in two equiv- 
alent fractions 


Vocabulary 


missing term 


RELATED ACTIVITIES 


e Have students work in pairs for the 
activities suggested below. They may 
reverse their roles after several exam- 
ples. 

1. One student writes a fraction. The 
other student writes a fraction 
equivalent to it. The first student 
identifies the divisor or multiplier 
applied to each term. 

2. One student writes a fraction. The 
other student writes the numerator 
or the denominator for an equiv- 
alent fraction. The first student 
determines the missing term. 

e To assist students in finding missing 

terms, a review of products and factors 

iS appropriate at this time. Have 
students write problems similar to the 
following for other students to solve. 

1. The product is 16. One factor is 2. 
What is the other factor? 

2. When 12 is divided by a number, 
the quotient is 4. What is the 
divisor? 








LESSON ACTIVITY 


Before Using the Page 


e Write 2 on the board. Have a student demonstrate the use of 
multiplication to find an equivalent fraction. For example, 
multiplying the numerator and denominator by 2 gives 
soe 6 reams 12 s 
> = 77- Follow a similar procedure for 37 to review the use 

of division to find an equivalent fraction, for example, 

> = 7i0- Have students explain the procedure for each 


example. 


e Write = = § on the board. Ask the students to think of 
different fractions that are equivalent to +. Ask one student 
to write the numerator of her/his fraction on the board in 
the appropriate place, for example, 2 = +2. Ask the other 
students to determine the denominator. Discuss the 
procedures they used to do this. 


Using the Page 


e Have students read and help to explain the worked example. 
Discuss that the numerator and denominator are known as 





the two terms of a fraction, hence, the expression missing 


term in an example such as 47 = @ . 


Working Together: Ex. 1 and 2 emphasize that corresponding 
terms of two equivalent fractions are related by the same 
number for multiplication or division. This fact is applied 
in Ex. 3-6. You may wish to have students draw arrows to 
indicate the procedure as in Ex. | and 2. 


Exercises: For Ex. 6 and 7, note that it is not possible to 
complete the charts from left to right. For example, for Ex. 
6, the known fraction, Ir, is the third fraction in the chart. 
In Ex. 8, lead the students to realize that it would be best to 
complete the last fraction, e , first because it will be in 
lowest terms and all the other fractions may be found by 
using multiplication. 


Assessment 


Find the missing term. 


a ae aoe SAN ee 


36 


60 = 


Page 264 
LESSON OUTCOME 


Checking for Equivalent Fractions 


Use cross products to determine 
whether two fractions are equivalent; 
solve related word problems 


Vocabulary 
cross products, is not equal to (#) 


Prerequisite Skills 
Multiply whole numbers 


Checking Prerequisite Skills 
Multiply. 


Cross products can be used to check 
whether two fractions are equivalent. 


For the fractions 3 and 4, 
both cross products are 120. 


When the cross products for two fractions 
are equal, the fractions are equivalent. 


For the fractions 4 and 4 
the cross products are 18 and 28. 


When the cross products 
for two fractions are not equal, 


the fractions are not equivalent. 


19015 2. 35 
7 BS 
105 280 
3. 14 4. 65 
12 13 
163 SU5 


Working Together 


RELATED ACTIVITIES 


e Prepare two sets of cards showing 1 


fractions such as 3, 4, =, 4, ¢, 5, and 


several equivalent fractions , 4, ¢, 
~, for, for example). Have a student 
shuffle the cards and share them 
equally with another student to play 
‘‘Fraction Snap’’. Players turn over 
their top cards simultaneously. When 
equivalent fractions are shown, the 
first player to say ‘‘Snap’’ claims the 
two cards. The player with more cards 
at the end of a specified time is the 
winner. 


Ds + 


Exercises 


aH, gt 


LESSON ACTIVITY 


Before Using the Page 


@ Write pairs of equivalent fractions on the board and one or two 
pairs of non-equivalent fractions. 


sandy, andi2 and + and 3+ 

Ask the students to determine whether the fractions are 
equivalent and to explain the method used. For example, 
for = and =, they will likely suggest 2 x 4 = 8 and 
Sx 4 = 20. For $ and +, they will likely suggest 
2 x 4 = 8, and then realize that 3 x 4 is not equal to 10. 

For the first example, point to the 2 and to the 20 and ask 
for the product. Then point to the 5 and to the 8 and ask for 
the product. Have the students find similar products for the 
remaining pairs of fractions. Lead them to discover that 
equal products are obtained for equivalent fractions and 
unequal products are obtained for non-equivalent fractions. 


T 288 


Desir yes 


28'4 YES 


6. When Shirley was given 32 
of the 48 beads, she was 


told that she was getting 4 
of the beads. Was she? yes 


* The symbol "#" means 
iS NOWequall 10: Au wane 


Find the cross products. Are the fractions equivalent? 


met 7? aA {2 


58 NO / Biz yes 


Find the cross products. Are the fractions equivalent? 


| \ 


74, JA 


36' 6 yes 


21g glo 
4. fe 5. 


Use cross products to help you answer the questions. 


7. After cultivating 72 of 
the 95 rows, the farmer 
said that 3 of the field 
was cultivated. Was it? po 





Using the Page 


e Introduce the term cross products. Have students read the 
examples and explain in their own words how cross 
products may be used to test for equivalent fractions. Draw 
attention to the symbol #. ; 


Working Together: Ask students to give reasons for their 
answers. 


Exercises: Ask the students to show the cross products to justify 
their answers. 


Assessment 


Find the cross products. Are the fractions equivalent? 
I4O, 140 S00 309 

1; Zio YES De ea ae Om Oe, ae saa yes 

Use cross products to help you answer the question. 


4. Mary completed 50 of the 75 exercises on the page. She said 
that she had finished + of the page. Was she right? yes 


Finding the Missing Term Using Cross Products 


Louise placed 100 beans on 
a damp paper towel. 


3d later, 2 of them had 


sprouted. What fraction, 
with 100 as denominator, 


is equivalent to 22 


o find the value of @ in 


, use cross products. 


4x @=300 4x 75 = 300 


In 3d, 75 beans had sprouted. 


Working Together 
Write a sentence showing equal cross products. 
; write 2 < gg = 3 x 10. 


= Mt. 
100 


2 
a 


3. 
@xM=2~x 100 


Find the missing term. 
Example: For 5 x # = 8 x 10, or 80, 
divide 80 by 5 to find a value for @. 
4. 2x H=3x 10 
15 
Exercises’ 


5. 5x @=4x10 65=% 
3 
ao 
cross products to find the missing term. 
Zi 
77 #12 (dy / E25 


es hee 7 


2s 





LESSON ACTIVITY 


Before Using the Page 


e Have students suggest several examples of two equivalent 
fractions and write them on the board. Review that 
equivalent fractions have equal cross products. 

Ask the students to find the missing term for + = jy. 
Because there is no whole number to relate the de- 
nominators 9 and 15 by multiplication or division, develop 
that the missing term may be found by thinking of cross 
products. 


Direct students to consider how the missing factor HM may 
be found in the multiplication sentence. Record the division 
sentence 90 + 9 = MM. Have a student explain the proce- 
dure on the board. 


Page 265 
LESSON OUTCOME 


Use cross products to find the missing 
term in two equivalent fractions 


Prerequisite Skills 
Multiply and divide whole numbers 


Checking Prerequisite Skills 


IS 5 
4. 43300 5. 14)210 ‘6. 18)90 


300 =4=75 | 


RELATED ACTIVITIES 


e@ Have students complete chains of 
equivalent fractions similar to the 
following. Tell the students that they 
may find the missing numbers in any 
order for a chain. 





1 Le = sl ee a LS, 
Oe 18 a 12 @ 
) 2% 3 ata = £ 
| 20 a 12 aS 


e Have students find the missing fac- 
tors for exercises similar to the follow- 





ing. 
ik =4x6 
oe — Ged 
5 


@ Provide exercises similar to the 
following. Have students write = or + 
to form true statements. 


if 
3. 


@ 

we) ur] co 
st 

“joo wales 


Using the Page 


e Have a student read the word problem. Emphasize that 
although the numerator for 759 is not yet known, it is 
known that + and ;%5 are equivalent fractions, and thus 
their cross products must be equal. Have students help to 
complete the division 4)300 on the board. 


Working Together: Ex. 1-3 deal with determining the cross 
products. Ex. 4 and 5 concentrate on finding the missing 
term by using division. These skills are applied in 
completing Ex. 6 and 7. Have the students write solutions 
using the steps indicated in the worked example. 


Exercises: For Ex. 1-4, the necessary calculations can be done 
mentally by many students. It is important for them to 
explain the procedure when they have completed the 


exercises. 
Assessment 
Use cross products to find the missing term. 
pe IES Sie om OR ae 
1. 3 = 90 2.37 = 7 3. iz = 22309 
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Multiply. 

13 8 x 30 72.39 x 14> SIRI2ZI>s 
240 1Q@ 300 

Divid 

ivide. 


PORN ee 





SS ee ee EE ee SS... 


Ss SS es es eee 


Pages 266-267 
LESSON OUTCOME 


Compare fractions with like de- 
nominators; compare fractions with 
unlike denominators by writing equiv- 
alent fractions with like denominators 


’ Like denominators are often 
* called common denominators. - 


Materials 

By eek etl 4 ay 
models for 3, ;, ww 5? oD and 5, 
prepared from copies of the squares on 
page T 393 


a 


Vocabulary 
like denominators, unlike denomina- 
tors, common denominators 


Prerequisite Skills 
Find the missing term in two equiva- 
lent fractions 

compare 
Checking Prerequisite Skills 
Find the missing term. 


1.2=8 2. 


I5 


5 Sls 


wee 


sajro Be 


Sos ag 5 


the numerators. 


Comparing Fractions 


To compare fractions 
with like denominators, 
compare the numerators. 


* 4 is greater than 3, so 
= £ is greater than 2. Fe: 


To compare fractions with unlike denominators, 
first write equivalent fractions with like denominators. 


i = 3 ESS 
; 4 is less than 7g, so : 


Di 3 me 
=. gis less thang. = : 


Here is a way to find 


like denominators for two fractions. 


Background 

The concept of least common denomi- 
nator is introduced at a later level. At 
this time, a common denominator for 
two fractions with unlike denominators 
is found by multiplying their denomi- 
nators. The result may be the least 
common denominator, but not neces- 
sarily. For example, to compare = and 


Gg ie 


. . . 10 9 

2, their equivalent fractions 73 and zs 

3 4 30 32 

are compared; for; and7z>, # and 4 
are compared. 


LESSON ACTIVITY 


Before Using the Pages 


e Display a model of = and a model of ~ and have students 
identify the numbers represented. Ask which number is 
greater and have students explain their answers. 





Repeat the procedure using models of 3 and $. Ask the 
students how they can tell which of two fractions is greater 
without referring to the models. They will likely suggest 
that they can compare the numerators. Have them compare 
% and = and use the models to check their answer. Repeat 
the procedure for + and. In this case, although 3 is greater 
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For 2 and 4 the unlike denominators are 5 and 7. 


Since 5 x 7 =7 x 5, the two 
new denominators are alike. 


than 1, 3 is less than . Ask students to suggest why the 
procedure of checking the numerators cannot apply in this 
last example. Lead them to realize that the numerators 
reveal which fraction is greater only if the denominators are 
identical. Have students express 5 as ¢ and then compare 4 
and =. 


Using the Pages 


© Lead the students through the three examples on page 266. For 
+ and 3, emphasize that the denominators are identical. For 
= and, emphasize that the denominators are different and 
that the fractions in each pair must first be expressed as 
equivalent fractions so that like denominators are obtained. 
Draw attention to the diagrams that show = as =, and + as 
=. Emphasize that => represents the same part of the whole 
as =; thus, they are different names for the same number. 
Similarly, # and = are different names for the same 
number. 
The third example demonstrates a procedure for obtain- 
ing like denominators for two fractions without using 


RELATED ACTIVITIES 


e Have students use the fraction strips 
described in Related Activities on page 
T 285, for a visual comparison of two 
given fractions. For each comparison, 
have them write one or two sentences 
as shown below. 


Working Together 


For the fractions in each 
pair, give equivalent fractions 


with like denominators. 
nswers may vary 


4.1 ESS eel 

2 318,18 A: 
Use >, <, or = to 
make true statements. 


tye 
V 
col 
co] 
/\ 
tele 


4. QO 5. 393 


Exercises 





V 


da] co 
. 

| 2 
Go| to 


For each of these, show 
equivalent fractions with 
like denominators. Then, 
use >, <, or = to make 
a true statement. 


e For the given set of fractions, have 
students compare each fraction with > 
and write each in the appropriate 
Example: 9 = j a column of a chart similar to the 


27 following. 
63 


- 
. 


ee so 35> 3 
Equivalent Gee may vary 


. 
- 


Pies are often cut 
2, §£632,e 5 i 
. 160 FIGS into sixths or eighths. 


ate ae 
se olor color 
ala HB) A colts 


1 3 
Bs 
at Cat 
1212 = *879 
Pe tk 
5°40 


Equal to 5 Greater 
than 3 


~_ 
i} 

. 
— 
ur 
_ 
bw 

“ 


4. 3@ 439, 4g. 13. Which is more, 


4 . i . 
g of a pie or sof a pie? ¢ 


14. Which is more, 


u 2 
+ of a pie or 2 of a pie? Z 


. Which is more, 2 pieces 
of a pie that is cut into 
sixths or 3 pieces of a pie 
that is cut into eighths?the 3 pieces 





List from least to greatest. 


"9, 2,3,38.3,3 


=*10. 4 6 ni | 
45° 
. 2 of the blueberry pie has 
been eaten. of the apple pie 
has been eaten. Of which pie 


is there more left? the blueberry pie 


List from greatest to least. 


oa ile 


267 





diagrams. The new denominator, 35, is the product of the 
unlike denominators 5 and 7. After discussing the steps 
shown, develop similar steps on the board for = and } of the 
previous example. 


Ex. 16 involves the comparison of two fractions. Note 
that it is not necessary to use subtraction to answer the 
question ‘‘Of which pie is there more left?’’ By determin- 
ing that 2 is less than i, students can reason that less 


blueberry pie has been eaten and thus more of it is left. 
How evehe some students may intuitively think of compar- 


px AN. See) 
5 om ing % and <, rather than 2 and . 


X 
=f woe 
EN wel 25 12 
o> ae of \ x 34 
Working Together: Have students follow the preceding format 
to obtain equivalent fractions. However, keep in mind that 
answers may vary because the concept of least common 


BIN 


Assessment 


Show equivalent fractions with like denominators. Then use >, 
<, or = to make a true statement. 


denominator is not dealt with at this time. For example, for 1.2@2> 2.2 @4= 3.2 @i < 
Ex. 3, some students may express each fraction with a lo 15 BU fe Sb IS lo 
denominator of 24, others may use 12. Have each method Solve. 94 ee 90 690 5 ( 8 e210) 
shown on the board. 4. Which is more, = of a pie or < of a pie? 7 

ro) 


Exercises: Draw attention to the fact that each of Ex. 9-12 
involves three fractions which will have to be expressed 
with like denominators. You may need to work one of these 
exercises on the board with the students to provide them 
with an example. 
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Pages 268-269 
LESSON OUTCOME 


Express a whole number as an improp- 
er fraction; express a number in mixed 
form as an improper fraction 


Materials 

models for wholes, halves, thirds, 
fourths, fifths, and eighths prepared 
from copies of the squares on page 
1393 


Changing to Improper Fractions 


A whole number 
can be written as 
an improper fraction. 


In an improper fraction, ' 
the numerator is greater than * 
or equal to the denominator. » 


3 tiles or 
B tiles 





“In a proper fraction, 
; the denominator is greater : 
*. than the numerator. ; 


To find how many fourths there are 


in the whole number 3, multiply 


Vocabulary 
improper fraction, proper fraction, 
mixed form 


Prerequisite Skills 
Write fractions for numbers less than 
one; simplify an expression involving 


3 x 4 fourths = 12 fourths or @. 
= 3 groups of 4 fourths 
A number in mixed form 


can represent a whole amount 
together with some part of a whole. 





multiplication and addition 


Checking Prerequisite Skills 
Write the fraction. 








3} tiles 


Sand 





" is shaded. 2 
y 





2. The numerator is 5 and the de- 
nominator is 8. 7 


Complete. 

Sen(4rx oe 2 te 4. (ex 6) te) 3) 

ee Oa tae al Ore Ce xe Le ee 
ag 


268 


LESSON ACTIVITY 


Before Using the Pages 


© Develop that fractions may be used to name whole numbers. 
For example, use models to show that each of $, 4, and + 
represents | whole, and thus is a name for the number 1. 





i 


bo|to 


os) 
3 


Similarly, develop that 2 wholes may be thought of as 4 
halves, 6 thirds, 8 fourths, and so on, and 5 wholes may be 
thought of as 10 halves, 15 thirds, and 20 fourths. Write 
numerals on the board to show different names for the same 
number. 
1= 


4 a NE Mem ee oa ee PI) 


7 poe er 2 2a oer 


ty|ro 


eS) 
3 
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It can also be written 
as an improper fraction. 


NPE 
7 tiles 


For a number in mixed form, change the whole number first. 


1 1 2 4 1 = 
For 33, 3 andz= Zand, or @ = ee 


| @ultipiycthen on 


You may wish to discuss that such numerals as 5 and = (5 
wholes) represent the same number. 


@ Use models to lead students to recall such numbers as 2, I=, 


and 43. For example, display two models of wholes and a 
model of one-third and ask how many wholes there are and 
what part of a whole is shown. Write the numeral 23 on the 
board and review that it is read “‘two and one-third’. Mark 
the wholes into thirds and have a student count the thirds. 
Emphasize that 2 and < are different names for the same 
number. 


or 


co] ~a 





Using the Pages 


e The worked examples introduce the terms improper fraction, 
proper fraction, and mixed form. Point out that the 





RELATED ACTIVITIES 


Working Together Exercises e Some students may be able to 
suggest and explain other terms similar 
to those in Ex. 2-10 of the Problem 
Solving feature. 

e Ask students to write the first ten 
terms for number patterns similar to 
the following, to emphasize that whole 
numbers may be named by using 


Multiply to write improper fractions Complete. 
for the whole number. 


T mal 





Change the whole number first. 


Then write each of these 3. 45 a 5. 3} = 6. 7% fractions. 
i j 3 
as an improper fraction. 7 . 9 2 5 10. 63 IL cs 3? ee 
12 16 
Example: 22 is e and Z, sia). vi a ame we we © 


N 
ON 515 AB HB 


CO 
aI 
[5 
Oo 
— 
~ ® © 
—_ 


e@ Provide students with copies of 


15: : 
unmarked number lines from page 


aah 
No 


pis 


BSS 


WIN AB wl 


> wa 
a ee 
Ww 


WIE GIO ol 


<|5° 
_ 
ho 

wa = 


23 
Zand 2, or2 7 @° lO ang | 


3 3 zi 5° Le 
oS. 


2 A 
13 4. 5; T 389. Ask them to mark the lines to 
an 2, or == Complete. show whole numbers above the lines 
to change each of these 19. a and fractions below, as shown for 
to an improper fraction. 2 a’ thirds. By referring to the number line, 
@ 33 Oranges = 3 Oranges 3 
Example: For 6% o Ux8+l 9 33 students can rename improper frac- 





148 5 1x1043 20. tions as numbers in mixed form and 
7 10 20r 10 i VICE: Versa: 
3 
8. 722x5+3 5.32 2iwaffles = 7 waffles 
eS ae 4 0 1 2 3 








es - e ee ee G 9 
3 3 3 3 3 3) 3 By ay 
Full 3 3 3 3 3 
quarter moon quarter 
on the 9th on the 16th on the 24th 4 tae 2 8 
Fae a) ee 
1. Explain why the terms “first quarter’ and 
“third quarter” are used as shown. 
How many of these terms can you explain? Answers will vary 
2. quarter note 3. halfback 4. quarterfinal 
> ha 
5. half brother 6. half-mast 7. quarter horse PROBE iM 
8. half nelson 9. halfhearted 18. quarterly SOLVING 
fractions involved in the preceding lessons were proper by a horizontal bar and, in mixed form, the whole number 
fractions. For some of the numerals on the board from the is written so that it is separate from and larger than the 
activities for Before Using the Pages, have students classify numerals for the numerator and denominator. 


each as a proper fraction, an improper fraction, or a number 
in mixed form. 

Ask students to explain how the diagrams for 33 and 4 
help to express 33 as the improper fraction -4~. Then discuss 
the procedure at the bottom of page 268, and note that the 
use of multiplication and addition is an efficient method 
because it does not rely on a diagram. 


Problem Solving: Terms such as half and quarter are 
encountered in situations outside the mathematics class- 
room. Some of these are presented here. Provide opportuni- 
ties for the students to consult dictionaries and discuss the 
terms over a period of several days. 


Assessment 
Working Together: Ex. | and 2 deal with expressing a whole 


number as an improper fraction. Ex. 3-5 apply that skill in 
expressing a number in mixed form as an improper 
fraction. Discuss the example provided. Ex. 6-8 emphasize 
the use of multiplication and addition to obtain an improper 
fraction. Color is shown in the example to help identify the 
steps. Use other similar examples as required. 


Complete. 








Change to improper fractions. 


2 37 = 3. 132 4, 102 


Exercises: Ensure that the students take care in writing numerals 
for fractions. The numerator and denominator are separated 
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Pages 270-271 
LESSON OUTCOME 


Express an improper fraction as a 
whole number or as a number in mixed 
form 


Changing Improper Fractions 


Eddie estimates that he was able 
to watch 21 quarters of football 
during the season. How many whole 


games is 21 quarters equivalent to? 


Materials 
models for fourths and other fractions 


prepared from copies of the squares on 
page T393 


Vocabulary think of | 
biological, family tree, ancestors, gen- as # and $i 
eration es 


Prerequisite Skills 
Divide whole numbers 


1 > 
or 5 and 4:: 


Each football game has 4 quarters. 
Eddie has watched about 4 games. 


To change the improper fraction 2 
to a number in mixed form, 


OR divide to find how many groups 


of 4 fourths there..are in 21. 





Bre 


‘.,another game * 


There is as much playing time in Bi football games 


Checking Prerequisite Skills 
Divide. 


Ra R 
1. 347 2. 7)180 
R\ RQ 
Sal 2) 205 4. 10)169 


as there is in 21 quarters. 


Working Together 


Show the quotient and remainder 
as a number in mixed form. 


4 
Example: For 7/31, write 43. 


28 
3 


Divide the numerator by the denominator. Show the 
quotient and remainder as a number in mixed form. 


Example: For 3 4. 


3 
divide 6)23 and wee 33. 


LESSON ACTIVITY 


Before Using the Pages 


@ Display models of two wholes and three-fourths and ask what 
number is shown. Have a student write the numeral 2+ on 
the board. Ask why it is described as a number in mixed 
form. Establish that it names a number of wholes and part 
of another whole. Review the use of multiplication and 
addition to express 2} as +. 


@ Display 13 fourths cut from models of fourths. Have students 
arrange the fourths to show the number of wholes that can 
be formed and the number of fourths for part of a whole. 
Emphasize that 4° and 3% are names for the same number. 
Use other examples as required. Then ask how the answers 
can be obtained without the use of models or diagrams. 
Have students write examples on the board to demonstrate 
their ideas. 
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uy 
45 


24 
5 


6. 33 





18 
5 





ey Sometimes you get a whole number. 





Using the Pages 


e@ Have a student read the word problem to introduce the 
situation. Discuss that =" (rather than 4°, +, 4, and 4) is 
the best improper fraction to be expressed as a whole 
number for 41. Since =? is another name for 5, = is equal 

to 5;. Discuss the use of division as an efficient method for 

determining a number in mixed form. Emphasize that the 
remainder indicates the number of parts of a whole left over 


and the dividend indicates the number of equal parts in all. 


Working Together: Ex. 1-3 deal with interpreting the divisor, 
quotient, and remainder in a division as a number in mixed 
form. This skill is applied in completing Ex. 4-7. Note that 
the remainder for Ex. 6 is zero. Discuss that there are no 
parts of a whole left over when the remainder is zero: the 
result is a whole number. 


Exercises: Remind the students to take care in writing a 
horizontal bar for each fraction. 


i 


Exercises 


Write each improper fraction as a 


number in mixed form or as a whole number. 


ul 


be hao 


~Pg ols 
+B) 
SIO 


li 3. 4. 


W Pop 
O|W 


6. 


= 
W 
ag oS ols 


Oo WwW 
DO 
—_ 


hers £iI— plu 


11. 
16. 


2 
7 
2: 
7 


RO 
> 
—_ 
m9 Ww 0 
O 
WIS 
—_ 
o fp © 


uk 


ae see isa Nl 


“B 
a) 
Se 


N 


Write a number in mixed form 
to complete each sentence. 


21. pete are 30d in June. There 
are 2 © weeks or weeks in June. 45 


222 eggs. a a carton. 91.eggs 
will fill $5 cartons or cartons. 775 


23. 4 wheels make up a set. 23 whee 
will make up sets of wheels. 55 


24. 5 riders make up a carload. 3 
33 riders will make up carloads. oF 


25. 3 lemons are needed for each 
recipe. With 8 lemons 
you could make recipes. ag 


. Each guest was served 
an eighth of a pie. There were 
21 guests, so. —— pies were used. 26 


. The restaurant sold 151 
“quarter chickens”. This would 
be “whole chickens”. 375 


. 101 quarter-dollars are 
worth — whole dollars.2577 





RELATED ACTIVITIES 


@ Select exercises from page 85 and 
Bag iidarsonthas have students show the quotient and 
one pair of remainder as a number in mixed form. 
biological parents. e Have students label a copy of the 
1. How many biological large circle on page T383 as a dial 
grandparents clock face. Have them mark the circle 
do you have? 44 to show fourths and refer to the 

. How many biological diagram to answer questions similar to 


great-grandparents the following. 
do you have? % 


. How many biological 
great-great- 
grandparents 
do you have? |G 





. Sketch a 
biological 
family tree 
with yourself Through how many quarter-hours does 
as the “trunk”. : 
newers will vary. the minute hand move 
. If you continue the Heine 
number pattern that ; wes 
shows how many 2. in 24h? 
biological ancestors ‘ 
eae 3. from 03:45 to 08:00? 
you had in each 
generation, how The following times are measured in 
many would there be ; 
quarter-hours. Write each as a number 
20 generations ago? : : 
10US 576 in mixed form. 
. If each pair of = re an 
grandparents had 4. sh 5. = h 6. +h 


3 children and each 
of these children 
had 3 children, 
how many cousins 
would you have? |Q 


PROBLEM 
SOLVING 


Problem Solving: For Ex. 1-4, the students are directed toward (two pairs of 


a strategy of finding a pattern with the help of a diagram. 
Once the pattern is discovered, it is useful in solving Ex. 5. 
For example, the student represents the present generation. 
One generation ago, there would be 2 ancestors in that 
generation. Two generations ago, there would be 4, or 
2 X 2, ancestors in that generation. Three generations ago, 
there would be 8, or 2 X 2 X 2, ancestors, and four 
generations ago there would be 16, or 2 X 2 X 2 X 2, 
ancestors. (The generation indicates the number of times 2 
is used as a factor for the number of ancestors.) The answer 
for Ex. 5, then, would be found by using 2 as a factor 
twenty times. 

Some students may suggest that the answer to Ex. 6 is 
18. If so, remind them that they are included as one of the 
children, and each of their parents is a child of one pair of 
grandparents. Thus, the following family tree suggests that 
they would have 12 cousins. 


ey / Nite \ 
(children) | \ [ \ a | \ / \ 


e@ecoe ee) 





Assessment 


Write each improper fraction as a number in mixed form or as a 
whole number. 


7 | 1% 4 ¥ 
1 Poe 2. II 3. 4282 4. Had 


Write a number in mixed form to complete the sentence. 


5. 2 eggs are needed for each recipe. With 9 eggs you could 


make ::::: recipes. ut 
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Pages 272-273 
LESSON OUTCOME 


Add two proper fractions or two 
numbers in mixed form with like 
denominators, regrouping 


Materials 
models for wholes and fourths pre- 
pared from copies of the squares on 
page T 393 


Add sevenths. 
Then add ones. 


The sum of 43 and 23 is 62. 


Add 22 and 12. 


Add fifths. 


Then add ones. 


Remember that : 
ZA j 
nl SO 


on al 
35 = 45. ee 


The sum of 23 and 2 is 4z. 


272 


LESSON ACTIVITY 


Before Using the Pages 


@ Write several exercises on the board to review the procedure 
of expressing an improper fraction as a number in mixed 
form or as a whole number. 


13 24 15 32 


3 9 3 7 5 
@ Use whole models and models cut into four equal parts. Have 
one student represent 1; with models. Have another student 
represent 27. Join the two groups of models. Ask how 
many fourths and how many wholes there are and then ask 
what number is represented. Repeat the procedure for 1+ 
and 2+, leading the students to suggest regrouping the 4 
fourths as 1 more whole. Then have students demonstrate 
the sum of 14 and 14 and explain the necessary regrouping. 
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Adding Fractions 


Add 4% and 25. 


Nh = 
S| wih 


oO) 
slo 


NO 
ol > 


— 
ow 


WwW 
olw 


aa 
onl) 





Using the Pages 


@ Page 272 presents two examples of addition of fractions. The 
first, 42 + 22, involves no regrouping. Relate the fractions 
to the diagrams provided and note the order of carrying out 
the addition — add the sevenths, then add the ones. 

The second example involves regrouping, but a similar 
order is used to add the numbers — add the fifths, then add 
the ones. Draw attention to the explanation in the ‘‘thought 
cloud’’ at the bottom of page 272 and relate the explanation 
to the corresponding diagrams showing the regrouping. 


Working Together: Note that at this time it is not implied that 
fractions in sums are to be shown in lowest terms. Thus, the 
sum % is appropriate for Ex. 1. Ex. 1 and 2 concern sums 
less than one. Ex. 3 and 4 emphasize the order of adding 
numbers in mixed form. Ex. 5-7 provide the sums and 
students are to regroup to obtain either a proper fraction or a 


Working Together 


Add the fractions. 
he 


a 
Ad& the fractions. Then 
add the whole numbers. 


4. 31+ 71 102 


5- 
Regroup the sum so that it 
has no improper fraction. 


6 


5. 5% 6. 1g + 88 = 95 107 


Bus 
: TV, Apt 22 = 6; 7 


83 93 


Add. Regroup the sum when it 
shows an improper fraction. 


8. 1 9. 5§ +92 uo 


10, 48+ 42 93 


Exercises 


Add. Regroup the sum when it 
shows an improper fraction. 


2s 


9. 
ike 


Solve. 


13. Clark had 14 bags of groceries. 
Molly had 24 bags of groceries. 


How many full bags of groceries 


could they have in all? U 


. The carpenter estimated that 


one job would take 12 workdays 


and the other job would take 
23 workdays. How many 


workdays would both jobs take? 42 


1. How would you complete the picture? 


2. How would you complete the addition sentence? = 





whole number as in Ex. 7. It is important to discuss the 
given steps as well as those that the students complete. For 
Ex. 8-10, ask which sums required regrouping and have 
students explain why the regrouping was necessary. 


Exercises: Remind the students to take care in writing numerals 
for fractions so that their meaning is clear, for example, 


careless writing of 24 might look like =. 


Try This: These exercises enable students to consider the sum 
of two fractions having unlike denominators. The diagrams 
can help them to discover that the sum of fourths and thirds 


is expressed as twelfths. 


Assessment 


Add. Regroup the sum when it shows an improper fraction. 


(hes 


2. 42 3. 24 AM 3575 
10 z a cpa! 
i = oat ¥ 
pe 62 os 
lO 3 5 


RELATED ACTIVITIES 


@ You may wish to present other 
diagrams similar to those in the Try 
This feature. 





e Some students may need further 
practice in regrouping fractions as 
follows. 


eS ol, 2 


on 00 
oles 
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Pages 274-275 
LESSON OUTCOME 


Subtract proper fractions or numbers in 
mixed form with like denominators, 
regrouping 


Materials 
models for wholes, halves, thirds, and 


other fractions prepared from copies of 
the squares on page T 393 


LESSON ACTIVITY 


Before Using the Pages 


e Review that 1 whole can be thought of as $, $, 7, and so on. 






Subtracting Fractions 







Subtract 23 from 62. 





Subtract sevenths. 
Then subtract ones. 


aonieeg 






: 
a ae ee 








62 — 23 = 42 


Subtract 12 from 43. 





First, look at the fractions 
in the mixed numbers. 









-~--------4 





Then, regroup 


2 7 
4 as 35 - 






Jens 






42 becomes 







Next, subtract 
fifths. Then 
subtract ones. 







e Cut a few models of thirds so that the strips may be 
manipulated to demonstrate subtraction. Write the exercise 
33 — ly in vertical form on the board. Ask the students 
what they think the result will be and have them use models 
to check their answer. Repeat the procedure for 33 — 15, 





Then use models to rename a number such as 2+ by 
regrouping | whole as 3 thirds. For this example, a model 
for 1 whole may be marked on the opposite side to show 
thirds. The model may then be reversed to regroup 1 whole 
as 3 thirds. 





2 5 
13: 1s 


Use several examples to establish the procedure, emphasiz- 
ing that each shows different names for the same number. 
Then encourage the students to complete exercises, similar 
to the following, without the use of models. 


$=32 5-49 = Gham 


Bl 
wla 
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leading the students to suggest regrouping 33 as 23 to 
facilitate the subtraction. 


Using the Pages 


© The first of two examples on page 274 presents subtraction 


with no regrouping. Note the order of performing the 
subtraction — subtract the sevenths, then subtract the ones. 
Ask why regrouping is not required in this example. For the 
second example, it is necessary to regroup in order to 
subtract. Have students explain how they can tell that 
regrouping is required. Emphasize that 42 and 32 are 
different names for the same number and that 3 is 
appropriate for this situation. Relate the steps to the 
accompanying diagrams. 





Working Together 
Subtract the fractions. Then 
subtract the whole numbers. 
ese 2.19 -3 12 
15 
q3 
Regrdup 3 as 2 and a fraction. 
Then subtract. 
Ses 
ls 


| 
Exercises 


6. 3-22 


Subtract. Add to check. 


a ; 3. 83 
35 


ya 


: 
8. su - 1548 


uy 

Tega Ona 
u 

16. 7-45 22 


. 5g of 7 pies were eaten. 


Regroup 4; as 35. 
Then subtract. 
3. 45 
1% 
eo 
2= 
SubtFact. 
Add to check. 


7. 


9,°108- 4852" 10, 


u 
13. 35> 2 |< 14, 
9 8 
PS Se are nme 
20. 15 of 3 bags of nuts were 


How many pies are left? 12 eaten. How many bags are left? Is 


4. How would you complete the picture? 


: ia 
2. How would you complete the subtraction sentence? >> 


Working Together: Ex. 1-6 lead students gradually through Assessment 
the steps in subtracting fractions. Ask how to determine Cnracte Add torchecia 
whether regrouping is required in Ex. 1 and 2. Ask a 4 ‘ 
student to explain the regrouping of 44 as 32 for Ex. 3 and J as a: 35 
4. Discuss the different ways of regrouping the same 27 _ 
minuend, 3, for Ex. 5 and 6. For Ex. 7-9, review how to 42 73 
determine whether regrouping will be required. Note that 7 =) 


the students are asked to use addition to check their 
subtractions for Ex. 7-9. 


Exercises: At this time it is not implied that a fraction obtained 
in a difference is to be expressed in lowest terms. For 
example, the difference 4-5 is appropriate for Ex. 8. 


Try This: These exercises enable students to explore subtraction 
of fractions having unlike denominators. The diagrams help 
to show that = and ; must be expressed as equivalent 
fractions with like denominators. 





RELATED ACTIVITIES 


e For enrichment, you may wish to 
have some students express fractions 
in lowest terms for the answers of 
appropriate exercises on page 275. 

e Provide other diagrams similar to 
those in the Try This feature. 





e Provide practice in renaming num- 
bers as follows. 


Sie? § 5= 4 
35= 7 72=85 
t 
: 
{ 
6 
3. 43 4. 103 — 35 &G 
Is $54 2h 
aie . 
3 
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Pages 276-277 
OBJECTIVE 


Demonstrate competence in writing 
equivalent fractions and in adding and 
subtracting fractions; solve related 
word problems 


Materials 
a map of Canada for each student 


Vocabulary 
geography 


British Columbia & 
= 
Alberta = 
bas 


Saskatchewan Tal 


Practice 


How well do you know your > 
geography? Answer each 
question. Make a guess 
if you are not sure. 

Then use a map to help 
you check your work. 





1. What fraction shows how many 
provinces have more than 


one word in their name? = 
3. What fraction shows how many 


provinces share a land border 
with the United States? 7 

5. What fraction shows 
how many Great Lakes 
border on Canada? 2 

7. What fraction shows 
how many provinces 
are west of Ontario? 75 

9. There are three Maritime 
Provinces. What fraction shows 
how many of these are islands? 4 







Northwest Territories 


ss ‘ 
ane 


British 
Columbia / 


/ ! 
/ 1 
/ Alberta } 
1 

! a 7 
Gace * Manitoba 

| katch-! 
lone 


United States 


Geta Ontario 


ee eo 4 


Answer is given at the left. 


. For the name of each province, 


what fraction shows how many 
letters are vowels? 


. What fraction shows how many 


provinces border on any of 
the five Great Lakes? ~ 


. What fraction shows 


how many provinces 


border on the Pacific Ocean? 10 


. What fraction shows 


how many provinces 
are islands? & 


. There are four Atlantic 


Provinces. What fraction shows 
how many of these are islands? a 


ae See, ST Pn ne ne en Se a 


Uy 
Manitoba 3 
(ie te! 
Ontario Fi 
S 
Quebec is 


New Brunswick 


ple 


Nova Scotia 


oll 


Prince Edward Island 


New-+oundland - 


ols 


LESSON ACTIVITY 


Before Using the Pages 


e Briefly review some of the concepts presented in the previous 
lessons of this unit. Have students write examples of 
equivalent fractions, proper fractions, improper fractions, 
and numbers in mixed form on the board. Review that two 
equivalent fractions have equal cross products. Ask 
students to identify the numerator and the denominator for 
several fractions. Review the use of multiplication and 
addition to express a number in mixed form as an improper 
fraction, and the use of division to carry out the reverse 
process. 
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Quebec 


Using the Pages 


e Ask a student to read the sentences at the top of page 276. 
Have several maps of Canada available for those students 
who will require them. The maps may also be required for 
reference in the Problem Solving feature. 


Problem Solving: The students are to identify the province(s) 
for the area indicated in each exercise. Some may be able to 
do so from only the information shown; others may need to 
refer to a map. A discussion of the answers will enable 
students to describe the methods they used to identify each 
area. 


Write two equivalent fractions for each picture. 


Complete the equivalent fractions in each chart. 


1 2 
3 IG 


Find the missing term in each pair of equivalent fractions. 


17, 2=§ 18, = 822” 18. 





la 
Use >, <, or = to make true statements. 


2, 303 > 22 OF < 23. 5O3= 24. 


Write each of these 
as an improper fraction. 


Write each of these 
as a number in mixed form. 


26. 30 27. BS : 29. #92 30. gait 31, W219 


36. 23+ 154 


Ww 
a 
—_ —_ 
ala an 


37. 52+ 33 45 


3 
A 38 
2 
8 
2 
3 3 


Ole 


Subtract. 


38. A204) 3 


33 
43. 103 - 62 38 


fo>) 
ors) 


OYDIa|wo als 
—_— 
|istco 


PROBLEM 


: SOLVING 


Island 





RELATED ACTIVITIES 


e Have students adapt Ex. 2 on page 
276 for their names and for the name 
of their school, street, or city. 

e Addition of fractions with like de- 
nominators may be illustrated on a 
number line. For example, for = + 3, 
a number line is marked in fourths. 
(Use copies of page T 389.) 


0 hoe! 2 
1G 

Some students may benefit from 
using fraction strips (and whole 
number strips, where appropriate) to 
demonstrate addition and subtraction 
on a classroom number line. The 
example for number line A illustrates 
134+2%4=4% as 1+44+2+4+3. 
Note that for addition, the strips can be 
placed along the number line in any 
order and the sum is always the same. 
For example, the sum can be found by 
adding the whole numbers first 
(l+2+ $+). 
(Site 7 eal Se 


0 1 ES ae 5 6 


For showing subtraction on the 
number line, number strips are re- 
quired only for the subtrahend as 
shown on number line B. 


2 
B oe ee 
ns 
LLG Lf LL fe GL PL = 
(iy) abo oR Ae er st 6 
Sa 
Jeo BRS s 
T 301 


Pages 278-279 


LESSON OUTCOME Another Look at Finding the Missing Term 
ee eran ta ae de fe: pe There are 24 students in Bill's class. 

ue es Beas al ae gs aes He estimated that 2 of them have brown eyes. 

the denominator of the fraction; solve How many are there in 2 of 24? 


related word problems 


Materials 
counters, small boxes 


Prerequisite Skills 

Write a fraction to represent part of a 
set; find the missing term in two 
equivalent fractions; divide whole 
numbers 


Checking Prerequisite Skills 
Write a fraction to show how much is 
shaded. 





1. 2. 

SF° io) LLNS AN BLS 4 To find the missing term in? 

SOS 3S divide 24 by 4 divide 24 by 4 

= 3 7 8 

4 24 4)24 
Find the missing term. a x 
3.2= 6 4, z= lO to find this value.” to find {of 24. 
Divide. Then multiply 6 by 3 Then multiply 6 by 3 
ie) 1S to find this value. 

5.8)96 6. 12)180 x 3 xB 18 


to find 3 of 24. 


There are 18 in ¢ of 24. 





LESSON ACTIVITY Using the Pages 
e@ Have a student read the word problem to introduce the 
Before Using the Pages situation. The worked example illustrates two procedures 
e Have the students use counters to form a set and then find the for solving the problem. Discuss that = of 24 suggests 
number for a part of the set. For example, have a student equivalent fractions for which one term is missing, = 34. 
form a set of 6 counters and have another student place one Have students help to explain the procedure for finding the 
half of the set in a box. Repeat the procedure for one third missing term. Emphasize that division is used first to find 
of the set and then for two thirds of the set. For each the appropriate factor (6) which is then multiplied by the 
example, have students state the number of counters placed numerator (3). For the second approach, point out that 
in the box and write statements on the board. dividing 24 by 4 gives 7 of 24, or 6, and that value is 
+ of 6 is 3. + of 6 is 2. = of 6 is 4. uigeenn hc REHOME! och 
Working Together: Ex. | and 2 establish the procedure for 
Use a similar procedure to show, for example, = of 12, + of finding the number for part of a set when the fraction has a 
12, and ; of 12. Ask how the answers can be determined numerator of 1. The procedure is applied in Ex. 3-6. Ex. 7 
without using counters or drawing a diagram. For example, and 8 establish the procedure for a numerator greater than 
ask how to find = of 20, and then ask how that answer can 1, and this is applied in Ex. 9-12. 


be used to find £ of 20, = of 20, and so on. 
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RELATED ACTIVITIES 


e Students having difficulty may need 
more experience using counters to find 
Complete. part of a set as described in Before 
1. To find of a number, 2. To find+of a number, Using the Pages. 

divide that number by. 4 divide that number by. 7 e For enrichment, provide exercises 
similar to the following. 
Which is greater, 

1 1 1 1 
3. 3 of 18 © 4. sof 56 67 5. 5 of 36 © i}, SrCohi 32 |6 ie of 15 or + of 129 


of 20 or + of 21? 
of 24 or = of 45? 


Working Together 


Find each of these. 


colts 


Complete. 2 


7. To find }of a number, 8. To find 4 of a number, 
divide that number by divide that number by IQ 
and then multiply by. and then multiply by . 7 


Ww t 
plo aly 


e@ Provide information similar to the 
following about the students in your 
class and have them find the number of 


Find each of these. 


9. 4o0f 15 10 10. fof 42a4 3='11. 2 of 65 26 12. 4 of 80 56 iit Aico Tiny O(t. DAE saaReninaes 
Exercises There are 32 students in our class. 
Bee de ate te ae + of them have brown hair. 

1. fof 408 2. gof 364 3. of 10010 4. Fofs4ia 5. Lof726 ae them eat lunch at school. 

6. fof 16 ia 7. Zof2e@ -8! Zot 3228 9. Sof 3004 10, Zof 81 18 sae es have sole ea or 
11. 20f 4935 12. 3 of 2306913. fof 13510514. Zof 9636 15. Sof 312 122 


=~ of them were at a different school 
There are 24 students in the class. last year. 
16. Gail estimated that 4 of them 17. Mel estimated that 4 of them 


have brown eyes. How many have brown eyes. How many 
are there in tof 24? 12 are there in 2 of 24? |@ 


18. Ned estimated that ¢ of them . Connie estimated that 3 of them 
have blue eyes. How many have eye color that is not blue. 
are there in ¢ of 24? YU How many are there in 2 of 24? |5 


Use division for each of these. 3 R2 
Write the quotient and remainder Example: For ¢ of 17, use 5)17 


as a number in mixed form. 
. | . 20 
20. Find Sof 14. 21. Find 4 of 113. Write “5 of 17 is 35°. 


30° Weta TS Ahi Went a3 





Exercises: Note that Ex. 20 and 21 involve remainders in the 
division process. Draw attention to the example shown to 
the right of Ex. 20 and 21. 


Assessment 

Find each of these. 

1. = of 30 G 2. +5 of 120 36 
3.3 0f 8855 4. 4 of 108 43 
Solve. 


5. There are 28 students in the class. Val estimated that = of 


them take a bus to school. How many are there in + of 28? 
al 
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Pages 280-281 
LESSON OUTCOME 


Express a fraction as a decimal by first 
writing an equivalent fraction with a 
denominator of 10 or 100, for halves, 
fourths, and fifths 


Materials 

models for +, =, and ; prepared from 
copies of the squares on page T 393; 
models for 0.5, 0.4, and 0.75 prepared 
from copies of pages T 394 and T395 


Prerequisite Skills 
Write decimals; find the missing term 
in two equivalent fractions 


Checking Prerequisite Skills 
Write the decimal. 
ilk 0.4 








BS SB GR HB G8 BS Oe SH ae 





BS SB RS OR HO eS 





RBERRRSBeS se 





3. seven-tenths 0.7 
4. four and three-hundredths 4.03 


Find the missing term. 


54-5, 6.2 ~ 


= 
oe lw) 


LESSON ACTIVITY 


Before Using the Pages 


® Review that the numerator of a fraction names the number of 
equal parts of a whole that are special and the denominator 
names the number of equal parts in all. For example, = 
represents 2 of 5 equal parts and =+ represents 3 of 10 equal 
parts. Then have students recall that a decimal can be 
written to represent the number when the number of equal 
parts, represented by the denominator, is 10, 100, or 1000. 
Have the students write the following as decimals, 
explaining why a one-place decimal or a two-place decimal 
is used. 


Jon 


4 25 2 v4, 
10> 100> 102 i007 a 


o 


e Display a model for = and ask what fraction is represented. 
Ask if there is a decimal that represents the same part of the 
whole as z. To help the students decide, display a model for 
0.5 beside the model for. Use a similar procedure for } 


T 304 


Equivalent Fractions and Decimals 


The fraction + is equivalent to the decimal 0.5. 


or 0.5 


oe 
eee 


1 
oe : A factor of 5 will : 
: change halves to tenths. : 


The fraction tis equivalent to the decimal 0.25. 





*. fourths to hundredths. 


The fraction dis equivalent to the decimal 0.2. 





and 0.75 and for = and 0.4. Emphasize that such numerals 
as + and 0.75 are different names for the same number. 


Using the Pages 


@ Have a student read the title at the top of page 280. Point out 
that the term equivalent is now used to describe a fraction 
and a decimal that represent the same amount. Discuss the 
three examples, noting that diagrams are helpful in each 
case but they are not necessary. Have students help to 
explain the procedure of obtaining an equivalent fraction 
for each example. Pay particular attention to the choice of 
10 or 100 as the denominator of the equivalent fraction, and 
to the information in the ‘‘thought clouds’’. 


Working Together: After the students complete Ex. 1, present 
the example + = 3%, and discuss why it is not appropriate 
for obtaining the decimal equivalent to +. For Ex. 2, some 
students may suggest = = ;%5 as an alternative approach. 
Discuss that the simplest decimal numeral is 0.4 as opposed 
to 0.40 or 0.400. Ex. 3 introduces a number greater than 1. 
For Ex. 4-7, the information shown in the ‘‘thought 





RELATED ACTIVITIES 


@ Have the students list fractions and 
their decimal equivalents to enable 
them to note patterns. 

A chart showing these equivalents 
should be displayed for several days to 
enable students to refer to it, and thus 
encourage incidental learning. 


Working Together 


r the decimal *°. 722. 
the decimal 
r the decimal 


Give a decimal that is 
equivalent to each of these. 


4.408 5.705 
6. 444.25 7, 33 3.6 


at a 
4 5 
2 2 
4a B 
2 3 
4 5 


Oe 


Exercises 





Write a decimal that is 
equivalent to each of these. 


For each situation, write a 
sentence that uses a decimal. 


eee.) 2. 
2b2.25 5, 
727.75 8, 
2k2.2 11, 


355 2) 3. 
BOS 6. 
lace EY 
catia’ SEX 


19. Mandy lives 1 km from the 
store. She walked a fourth of the 
way home and rode the rest of the 
way with a neighbor. 


. Mandy bought a carton holding 
1L of milk. She drank half 


15. of the milk from the carton. 

. Mandy bought 1 kg of 
ground beef. She used about 
+ of it for a hamburger. 


12 Se Gi 40.2 


. $ 0185*17, 20375*18, 


Divide. Use as many zeros 
as you need in the dividend. Example: 
155 a.015 
ih APE 2. 8)16.12 é ; 575 
76a 0.25 4)23.00 
4. 5)38.1 5. 6)1.5 20 
7.6 4.055 == 
7. 8)60.8 8. 28.11 30 
0.75 28 
10. 11. 12)9 : 20 
|.6a5 3.7 20 
asic : ar 


Mandy walked 0.Q5km and rode 0.75km with a neighbor 
.Mandy drank OSL of the milk from the carton 
. Mandy used 0.185 kq of ground beef for a hamburger 





clouds”’’ on page 280 is particularly helpful. Ask questions Assessment 
such as ‘‘What is the denominator of the fraction in Ex. 
4)’, ‘‘What denominator would you suggest for the 
equivalent fraction?’’, and ‘*What factor will change fifths 
to tenths?’’ Note that for a number in mixed form (Ex. 3, 6, 
and 7) the whole number.remains the same and is shown to 


the left of the decimal point. 


Write a decimal that is equivalent to each of these. 
1.2023 2.2325 3.53575 4. 4 049 


Exercises: Ex. 16-18, and 21 are starred because these extend 
the concept of the lesson to thousandths in expressing 
eighths as equivalent decimals. 


Keeping Sharp: These exercises help to maintain skills in 
dividing, particularly when more zeros are needed in the 
dividend to terminate the quotient. This skill will be applied 
in the lesson on pages 282 and 283, which introduces the 
procedure of dividing the numerator of a fraction by the 
denominator to find an equivalent decimal. 
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Pages 282-283 
LESSON OUTCOME 


Divide the numerator of a fraction by 
the denominator to express a fraction 
as a decimal 


Changing Fractions to Decimals by Dividing 


cs” ERBBEEBEERETEBTEPPEDPOTOOTE 


Sa 
L RO yy 








27 
i <7 dollars. 
Materials 27 quarters are % do 


real coins or play money (optional) To change % to show whole dollars 


divide and show the 


Prerequisite Skills number in mixed form, 


Divide using zeros to show more 
decimal places in the dividend, quo- 


divide and show a decimal. 





ae soe : Ae 6.75 
tient terminating by the third decimal »..6 whole dollars , Pie 5 4)27.00 
place é 1, Cr dollars. § 24 
: os ° é 3 quarters otal ia . ee 

Checking Prerequisite Skills “another dollar.” ter 
Divide. Use as many zeros as you need Se Seu a OD 
in the dividend. “0 

rhs OS 0 
1. 2)9 2 4)2 dollars is the same as 63 dollars. 


3.6 lQ.aS 


3. 10)36 4. 12)147 


dollars is the same as 6.75 dollars or $6.75. 


~ Always divide 
= the numerator “ 
2 ey, fhe Serommaton i 


Here are other divisions 
that show how to change 
a fraction to a decimal. 


0. 0.125 
For >, ; + 8)1.000 
8 
20 
16 
40 
40 
0 





LESSON ACTIVITY 





1 
Before Using the Pages z 
1 
e Review that a fraction such as = may be expressed as an nm 
equivalent decimal by following the procedure presented in t 
the previous lesson. ES 

3 = 0 += +5 or 0.6 

SSS 


Using the Pages 


Have the students use a similar procedure for other 
. 4 . fs 
fractions such as>, +, +, and=. Summarize the results in a 


e@ The worked example recalls the use of division to express an 
improper fraction, =, as a number in mixed form, 64. 


chart (columns A and B). When this has been done, extend 
the chart (column C) and have the students complete the 
indicated divisions, using zeros to show more places in the 
dividend to terminate the quotient. Compare the results 
obtained in column C with the numbers shown in columns 
A and B. This activity will enable the students to discover 
that a fraction can be expressed as an equivalent decimal by 
dividing the numerator of the fraction by the denominator. 


T3206 


Then the division process is extended so that a terminating 
decimal quotient is obtained. You may wish to use real 
coins or play money to demonstrate that 27 quarters may be 
regrouped as 6 dollars and 3 quarters, which is the same as 
6+ dollars ($6.75). The procedure of the previous lesson 
can be used to express 6} as 6.75. However, if the division 
process is extended to the right of the decimal point, the 
equivalent decimal can be obtained. 


Exercises 


Karen opened her bank. She counted 234 pennies, 


163 nickels, 177 dimes, 53 quarters, and 


19 fifty-cent coins. 


Use division to find how much Karen’s coins are worth. 


1. Each penny is wo of a 2. 
dollar. 234 pennies are 
234 dollars. How much 
are 234 pennies worth? 2.34 


. Each dime is a of a 
dollar. 177 dimes are 
7 dollars. How much 
are 177 dimes worth? $17.70 


. Each fifty-cent coin is 5 of 
a dollar. 19 fifty-cent coins 
are v dollars. How much 
are 19 fifty-cent coins worth? $9.50 


Divide the numerator by the denominator 
to change each fraction to a decimal. Use 
as many zeros in the dividend as you need 


foe OS SiO S99. aS, 10. 


eee AOSm 15,05, 116. 


10 5 


19.4035 20. #76 21. 


Three more examples are shown at the 


Each nickel is As of a 


dollar. 163 nickels are 


163 
99 dollars. How much 


are 163 nickels worth? $2.15 


. Each quarter is + of a 


dollar. 53 quarters are 
3 dollars. How much 
are 53 quarters worth? $13.25 


. Karen's goal is $100 


for a new bicycle. 
Is she halfway 
to her goal yet? yes 


206 11, 


2 SoD 17. 





bottom of page 


282. You may wish to have the students try one or more of 


these independently and then check their 


work with the 


examples on the page. Emphasize that such numbers as ++ 


and 6.75 are different names for the same 


number. 


Exercises: Before the students begin, have one student read the 
statements above and below the photograph. Point out that 
Ex. 1-6 refer to the coins from Karen’s bank. 


Assessment 


Divide the numerator by the denominator to change each 


fraction to a decimal. 


Vion SOG 2 ealS b3. ear 4s Cos 


10 


RELATED ACTIVITIES 


e Students may help to prepare a set of 
domino cards for use in reinforcing the 
concept of equivalent fractions and 
decimals. For assistance and for check- 
ing accuracy, the students may refer to 
the chart of equivalent fractions and 
decimals suggested in Related Ac- 
tivities on page T 30S. 


e Provide students with the following 
chart. 





Have them refer to the chart to find the 
decimal equivalents for fractions as 
shown. 


Example 
line = "0725 + 0.25. 0.25 

a (() ea) 

or 
4+=3 x 0.25 

a) vis) 
1. 2.2 3. 2 
4. S Sy. 6. = 
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Pages 284-285 
LESSON OUTCOME 


Compare fractions using their decimal 
equivalents; add and subtract fractions 
and their decimal equivalents, and then 
compare the results 


Using Decimals to Work with Fractions 


Each carton of milk can hold 
1L of milk. One carton is 2 full. 
The other is # full. Which carton 
has more milk? How much milk 
is there in the two cartons? 


Prerequisite Skills 
Add and subtract decimals 


Checking Prerequisite Skills 
Add. 


Pes Pare ate eT i) 3, 32125 
ge SO 1875 
U2 10.a5 4500 Ks 
Subtract. 
4. 4.4 5. 6.00 6. 4.125 The carton that is 2 full 
1.6 3.25 1.875 has more milk. 
ae 275 2.250 


0.775 


There are 0.7751 of milk 
in the two cartons. 


0.775 is a little greater than 


0.7583. 


5 


Nis) = 4 


{f all the milk could be 
poured into one carton, 
that carton would be 

a little more than 2 full. 


284 


LESSON ACTIVITY 


Before Using the Pages 


@ Write a few exercises on the board to review the use of 
division to change a fraction to a decimal. 


50 31 
8 5 








& zi 
8 5 


Have students show and explain their work on the board. 


e Have the students recall that two fractions with unlike 
denominators may be compared by changing the fractions 
to equivalent fractions having like denominators. Use this 
procedure to compare 2 and 2. Then ask how the results of 
the first activity would enable them to compare 3 and 2 
without finding equivalent fractions. Lead the students to 
suggest that their decimal equivalents may be compared. 
Have the students compare = and = from the first activity 
by comparing the equivalent decimals. For example, 


+ = 6.25 and + = 6.2. 
Since 6.25 > 6.233, then > o. 
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Review that such numerals as 6.2 and 6.20 represent the 
same number. 


Using the Pages 


@ The worked example demonstrates that two fractions may be 
compared by comparing their equivalent decimals. Estab- 
lish that it is necessary to compare = and = to answer the 
question ‘“Which carton has more milk?’’ Have students 
show the divisions on the board to obtain the decimals 0.4 
and 0.375. To help students in comparing 0.4 and 0.375, 
review that 0.4 and 0.400 represent the same number. 

Addition is required to answer the question ‘“‘How much 
milk is there in the two cartons?’’ Addition of the fractions 
= and 2 presents the difficulty of unlike denominators. 

Point out that it is convenient to find the sum of the 

equivalent decimals. The example concludes by comparing 

the amount of milk in all to a carton that is a little more than 
0.75 
+ full. If necessary, show the division 4)3.00 on the board. 





Exercises 


Sr 


Will >, or = make the statement true? 
Use decimals to help you decide. 


3 as 
1. 5 O83 < 


36 
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Add the fractions. Then add the 


equivalent decimals. Compare the sums. 
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Subtract the fractions. Then subtract the 
equivalent decimals. Compare the differences. 
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equivalent decimals 

to find each sum or difference. 

Give a fraction that is 

equivalent, or almost equivalent, 

to your decimal result. 

(50 +175 = B25 eas Ola Onis 
x 1 

25. tixthlasy 
427, 3.4 2 34 
7290. wee 00 

0.20 + 0.75 = 1.55 1.375 - 0.400 = 1.475 
PSO SOs = :0 >) cao. lOs > O7SO0=0275 


Exercises: Before the students begin, review the instructions for 


each group of exercises to ensure that they understand what 
is required. You may wish to complete on the board one 
exercise from each group with the students. Ex. 25-30 
involve unlike denominators. By working with equivalent 
decimals, students may discover an approach for adding 
fractions with unlike denominators. A reference list of 
fractions and equivalent decimals would be helpful. (See 
Related Activities on page T 305.) 


Problem Solving: After the students have had an opportunity to 


consider the problem, have them share their ideas with the 
rest of the class. Some students may need to refer to a 
demonstration dial clock to understand that in a 24-hour 
period, for example, from noon one day to noon the next 
day, the minute hand is directly over the hour hand only 22 
times. The diagram serves as a reminder that the hands do 
not coincide at the five-minute marks such as 5:25 or 6:30. 
They will coincide at noon, at midnight, and at times 
between 1:05 and 1:10, 2:10 and 2:15, 3:15 and 3:20, 
4:20 and 4:25, 5:25 and 5:30, 6:30 and 6:35, 7:35 and 


How many times will the 
minute hand of a clock 


be directly 


RELATED ACTIVITIES 


e Have students order the following 
fractions from least to greatest by 
using their decimal equivalents. 


3 2 1 
Bo 2 


3 
5? 


e Have students use decimal equiva- 
lents to find the missing fraction in 
each sentence. The first exercise is 
completed as an example. 


1 
2° 


a 
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0.25%: 

0.52%: 1.000 

+ 0.125 — 0.875 

0.875 O25 0.125 =% 
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3.34345 + 8 = 
4.244548 454+45=4 
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NO 
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the hour hand 


in 24h? 22 


PROBLEM 


SOLVING 





7:40, 8:40 and 8:45, 9:45 and 9:50, and 10:50 and 
10:55. Note that the second time the hands coincide at 
noon is counted in the next 24-hour period. 


Assessment 


Use 
you 


1.3 


Add 


>, <, or = to make a true statement. Use decimals to help 
decide. 


oz 2.49% 


the fractions. Then add the equivalent decimals. 


Compare the sums. 


3822S 4,34 3.3 
12 1.50 42 U6 
ur 4.95 e2 34 


Subtract the fractions. Then subtract the equivalent decimals. 
Compare the differences. 


Ib 


(ai 


i 


43.05 6.4 4.000 
3 175 ones 
2 1.50 oe 4.375 
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Page 286 
OBJECTIVE 


Select the necessary information for 
solving a problem, and then solve the 
problem 


RELATED ACTIVITIES 


e Have students rewrite some of the 
word problems in this unit to show too 
much information. Display together 
different versions of a problem for the 
students to compare. 


|. Rosalie was 145.6 cm tall 
last year. 
Blake was 143.% cm ‘tall 
last yeer. 
145.6 -143.3=1.3 
Rosalie was 1.8 cm taller 
last year. 


a. Eva has grown 5.9 cm. 
Irv has grown @.| cm. 
@\1-S59=a.a 
Irv has grown a.a cm more 
than Eva. 


3. Julius is now 
(6.3 + 1U4U.5) cm, 
of I5i.S°cm:, ral, 
Nora is now 147.6 cm tall. 
SVS =147-6 =-377 
Julius is 3.7 cm taller 
now than Nora. 


LESSON ACTIVITY 


Using the Page 


© Have students read the title of the lesson and the introductory 
statement at the top of the page. Then have the students 
read the word problem silently. Ask what word in the 


hoosing the Information Needed 


Sometimes a problem gives 
more information than is needed. 


Byron is 148.4 cm tall. 

Last year he was 140.5 cm 
tall. Last year Sandra was 
147.7 cm tall. Now she is 

153.2 cm tall. Who is taller 
now? How much taller? 





Here is the information needed. 


Byron is 148.4 cm tall. 
Sandra js |53.2 cm tall. 


Here is the solution. 
163.2-]148.4=48 
Sandra is 4.8 cm taller. 





For each problem, copy only the information you need. 


Then solve the problem. pW.owers are shown below. 


1. Rosalie was 145.6 cm tall last 
year. Now she is 3.7 cm taller. 
Blake is 6.2 cm taller than 
he was last year when he was 
143.8 cm tall. Who was taller 
last year? How much taller? 


. Julius has grown 6.8 cm since 
last year when he was 144.5 cm 
tall. Nora has grown 5.3 cm 
since last year and now is 
147.6 cm tall. Who is taller 
now? How much taller? 


. Last year Gil was 149.7 cm 
tall and Chip was 147.1 cm 
tall. Since then Chip has 
grown 2.0cm more than Gil 
and now is just 0.6 cm shorter 
than Gil. Gil is 155.5 cm 
tall now. How much has Gil 
grown since last year? 


PROBLEM 
SOLVING 


4. Ben has grown (148.0 - 140.3) cm, or 7.7 cm, 


2. Last year Eva was 146.2 cm tall. 
Since then she has grown 5.9 cm. 
Irv has grown 8.1 cm since last 
year. Now he is 151.2 cm tall. 
Who has grown more since last 
year? How much more? 


. Last year Ben was 140.3 cm tall 
and Phyllis was 141.5 cm tall. 
This year Phyllis is 145.3 cm 
tall and Ben is 148.0 cm tall. 
Since last year who has grown 
more? How much more? 


. Last year when she was 148.7 cm 
tall, Jo was 4.8 cm taller than 
Sue. Jo has grown 4.6 cm and Sue 
has grown 7.8 cm since then. Now 
who is taller? How much taller? 


. Lyn is 153.4 cm tall, which is 
4.3.cm taller than Joy. Last 
year Lyn was 146.5 cm tall. 
Since then she has grown 1.7 cm 
more than Joy. Joy was 2.6 cm 
shorter than Lyn last year but 
has grown 5.2 cm since then. 
Lyn has grown 6.9 cm this past 
year. Now Joy is 149.1 cm tall. 
How tall was Joy last year? 





since last year. 


Phyllis has grown (145.3 - I41.5) cm, or 3.8 cm, 


since last year. 


Tt 20,2 3.4 
Since last year, Ben has grown 3.9 cm more 
than Phyllis. 


question ‘‘Who is taller now?’’ indicates what information S.Last year Gil was 149.7 cm ‘tall. 


is needed, and thus what information is not needed to solve 
the problem. Draw attention to the solution shown, noting 
that the necessary facts have been named first. 


e For the exercises, emphasize that it is important to read each 
problem carefully, more than once, to be certain about the 
question and the facts needed to answer it. After they have 
completed the problems, have the students explain how 
they decided which facts were needed for solving each 


problem. 


T310 


“This year Gils WSS coy tale 
S35 SIN Get = SiS 
Gil has grown 5.% cm since last year. 


©. Last year Sue was (143.7 - 4.8) cm, 
or 143.9 cm, tall. 
Sue is now (143.9 + 7.8) cm,or I51.7 cm, tall. 
Jo is now (148.7+ 4.6) cm, or 153.3 cm, tall. 
hen ean cm Ca (b= | a 
Jo is |.6 cm +aller than Sue now. 


7. Joy is now I4Q9.| cm tall. 
Joy grew 5.2 cm this year. 
I49.1-Sa= 143.9 
Last+ year Joy was 143.9 cm ‘tall. 


Checking Up 


Write two equivalent fractions 
for each picture. 


Answers will vary 


6 Ia 4 


1. 3.2 3, 


tls 
8 


Find the missing term in each pair 
of equivalent fractions. 
7 eae 8. 


ab Oye 
5 6. = 


15 

B\2 

Use >, <, or =to make true statements. 
4 2 

11. 402 > 12, 262 > 13. 4 

Write each of these as 


15. 55 16. 


Write each of these as 


196 ae 


an improper fraction. 

Bre) 7 39 
23 17. 43 33 
a number in mixed form. 
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a decimal. 
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Write each of these as 
23. $0.75 24. 
Add. 
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Find 
37," Of 42 7 


ch of these. 
38. 





Related 
Exercises Pages 


Write equivalent fractions for 
diagrams 

Use multiplication or division to 
find equivalent fractions — 

Find the missing term in two 
equivalent fractions 

Compare fractions 


T 284-T 285 
T 286 


2871289 
T 290-T 291 
T 308 -T 309 
Express a number in mixed form 
as an improper fraction 
Express an improper fraction as 
a number in mixed form 
Express a fraction as a decimal 
Add fractions 
Subtract fractions 
Find the number for part of a set 


292-51. 293 


T 294-T 295 
T 304-T 307 
T 296-T 297 
T 298 -T 299 
T 302 -T 303 





Write two fractions that are 
equivalent to each of these. 


Page 287 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e@ Have students write fractions for sets 
of objects arranged in the classroom. 
Consider these examples: a set of 
pencils, some of which have erasers; a 
stack of books, some of which are 
mathematics books; a group of stu- 
dents, some of whom are girls. 

e Have the students determine the 
number of minutes in certain parts of 
an hour, for example, = of an hour. 
Ask what part of an hour is represented 
by 10 min, 20 min, 40 min, and so on. 


105 - 43 58 


3 of 60 35 


Comments 


If students are having difficulty with concepts in this unit, 
have them work with models or draw pictures to represent 
fractions. Working with number patterns can help them to 
develop an understanding of equivalent fractions. 


8 10 12 


BSS sLOmpen2: 


4 
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ors 


Number lines marked to show fractions can be useful in 
illustrating addition and subtraction. 


0 1 Z 3 4 
1f+i=13 
=2 


When the students have completed their work, you may wish 
to discuss different answers for Ex. 3-6. 


T311 





Unit 14 Overview 


Motion Geometry 


Congruency of shapes is studied in this unit by means of 
motions. In Unit 9, congruent angles and congruent figures are 
identified by tracings. In this unit, tracings are used to identify 
three kinds of motions: the slide, the flip, and the turn. Students 
use these three motions to construct congruent figures and also 
to derive other polygons by repeating given shapes. This 
repetition of one or more shapes leads to the concept of tiling 
which is found in many real-life applications. The students also 
learn how to enlarge pictures by using grids with larger squares, 
to reduce them by using grids with smaller squares, and to 
distort them with grids composed of rectangles or parallelo- 
grams. Skills in operations with whole numbers and decimals are 
maintained in one Keeping Sharp feature and may be evaluated 
in the four sets of exercises on pages 314 and 315. 


Unit Outcomes 


e identify one figure as the slide image of another figure for a 
given slide arrow 

e draw the slide image of a given figure for a given slide arrow, 
with a grid and without a grid 

e identify one figure as the flip image of another figure for a 
given flip line 

e draw the flip image of a given figure for a given flip line, with 
a grid and without a grid 

e identify one figure as the turn image of another figure for a 
given turn angle 

e draw the turn image of a given figure for a given turn angle, 
with a grid and without a grid 

e turn or flip triangles to build regular polygons 

e fit congruent shapes together so that they share congruent 
sides 

e make a tiling pattern using one shape 

® copy a picture from a square grid onto a grid with squares of a 
different size and onto grids with rectangles or parallelograms 

® use two or more shapes to create tiling patterns 


Background 


The term congruent is used to describe polygons that have the 
same size and the same shape. Their sides match point for point 
and their corresponding angles formed by pairs of adjacent sides 
are also the same size. In contrast, polygons which have 
corresponding angles of the same size, but sides which are not 
the same length, are described as being similar in shape. This 
unit includes one lesson showing how to use square grids to copy 
figures that are congruent and similar. The major emphasis, 
however, is given to a study of congruency which is determined 
by noting whether a tracing of a shape can be moved to match 
another shape. This is known.as transformation geometry, or 
informally, as motion geometry. This approach is particularly 
effective with young children since it uses visual and 
manipulative techniques, rather than abstract reasoning, to 
verify the congruency of shapes. 

Three basic transformations are studied: the translation 
(slide), the reflection (flip), and the rotation (turn). The less 
formal terms in parentheses are used in Starting Points in 
Mathematics since they are more meaningful to students at this 
level. 
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“ 


~~ The introductory lessons involve flip lines and turn centers 


| 


All the motions in this unit occur in one plane, in other words, 
on a flat surface. A slide can occur along a straight line and the 
orientation of the shape is not changed. Both the direction and 
the length of a slide may be indicated by a slide arrow (A). Each 
point of a shape moves the same distance and in the same 
direction for a slide. Therefore, measuring the distance between 
corresponding vertices may be used to check the congruency of 
the shapes. 


A ix 





A shape can be flipped about a line, and the image is the 
reverse of the original shape. The term mirror image is 
sometimes used to describe it. A flip changes the orientation of a 


shape by reversing it. The flip line may be located outside the 
shape (B), inside the shape (C), or on t the shape — either along 


We 


one side (D), or at a vertex vertex (E). 
For a flip, it should be pointed out that corresponding points, 


am | 
| 
AS / 
particularly vertices, are equal distances from the flip line, and 


/ 
the line joining them_is_perpendicular to the flip line, that i is, it 
intersects the flip line at right angles (B). a 


A shape can be turned using any point as a turn center. Again, 
the turn center may be outside the shape (F), inside the shape 


(G), or on the shape (H and I). 
I 
i 
m4 Wf 
7 re 


The direction and amount of rotation is indicated by a turn 
arrow which shows both the turn center and the turn angle. The 
orientation of the shape is altered according to the amount of 
rotation. It should be pointed out that for two different turns with 
the same turn center a shape may have two identical turn images. 
One turn is counterclockwise and the other is clockwise; the sum 
of the turn angles is 360° (a complete rotation). Thus, i and 

give the same result. 








that are outside the shapes. Later, in building polygons from 


Ltriangles, ‘flip lines and turn centers on shapes are encountered. 


The tiling of surfaces with a variety of congruent shapes dates 
from very early times. Some of the most artistic arrangements 
were created by the Moors who occupied large areas of Spain 
from the ninth to the fifteenth centuries. Intricate tiling patterns 
remain to this day in courtyards and patios and in mosaics on the 
walls of palaces and cathedrals. Tiling is achieved by using 
squares and rectangles because their shapes generally leave the. 
fewest uncovered spaces. Parquet floors, found in many 
buildings today, usually have patterns using squares and 
rectangles, such as those shown in the illustrations. 
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Other polygons, particularly regular hexagons and isosceles 
right-angled triangles, are used frequently, although spaces 
sometimes remain along the edges of rectangular areas. Honey 
bees use a form of tiling with hexagons when they build a 
honeycomb inside a rectangular form. The bees simply fill in the 
spaces along the edges with more wax. 

In this unit a method is presented for copying pictures by 
means of grids. All students can benefit from experiences using 
this useful technique. The most common grid is composed of 
squares, but rectangles and parallelograms may also be used. 
Congruent copies can be made if the units in the two grids are 
the same size and shape. Enlargements or reductions are 
possible if the grid units are similar in shape but different in size. 
For example, copying from a grid of small squares onto a grid of 
larger squares will produce an enlargement. Distortions can also 
be made in pictures if the shape of the grid on the paper for 
copying is different from the original grid. For instance, copying 
from a square grid onto a rectangular grid will distort a picture, 
and the elongation will be either vertical or horizontal according 
to the orientation of the rectangular grid. 


Teaching Strategies 


This unit on motion geometry is not dependent upon a 
background of skills and concepts associated with numbers and 
operations with them. For this reason, it may be used at almost 
any time in the year’s,program to provide a change for the 
students. The practice exercises on pages 301, 314, and 315 do 
involve number operations, however, and their use is dependent 
upon the levels attained by the students. 

It is suggested that the students be organized into groups of 
ten or fewer students so that the teacher may observe and work 
closely with them as they carry out the transformations indicated 
in the lessons. While one group of students is engaged in these 
activities, others may be working in other areas of the 
curriculum or may be completing some of the exercises on pages 
301, 314, and 315. Other sets of practice exercises are provided 
on pages 332-337. 

Tracings are used to test all the transformations in this unit, 
but alternative methods may also be used in some cases. In 
connection with slides on grids, the slide arrows may be 
described in terms of how many units to the right or to the left 
and how many units up or down the tracing is to be moved. 
Since all points of a shape slide the same distance and in the 
same direction, congruency of the image and the shape may be 
checked by counting units in two directions for each vertex. For 
slides on plain paper, a ruler, or a strip of paper marked to show 
the length of the slide arrow, may be used to check the distances 
between corresponding vertices of the shape and its image. The 
orientation of these measuring tools must remain the same as 
that of the slide arrow. 

Counting a and measuring may also be used to. [check flip 

images of shapes. With this type of transformation, the distance 
from any vertex to the flip line is equal to the perpendicular 
distance from the flip line to the corresponding vertex on the 
other side. A semitransparent mirror may also be used to check 
flip images, as described on pages 182 and 183. 


The study of motion geometry can be correlated with work in 
other subjects of the curriculum. In physical education a student 
can demonstrate slides and turns, and two students working 
together can assume ‘‘mirror’’ postures to represent flip images. 
Transformation of shapes can be used to create interesting 
artistic designs. Students can design gift-wrapping paper, 
wallpaper, and fabric patterns and reproduce them in colors, 
using several kinds of media. Simple transformations may 
involve only one kind of motion, such as a slide; more complex 
patterns may be based on two or more different motions, such as 
a slide and a turn, or a slide and a flip. Students may find it 
interesting to examine commercially prepared designs on paper 
and fabric and to describe how the designs are created in terms 
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slide 


slide 
and eee 
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A table or a mathematics center in one area of the classroom is 
recommended to keep a supply of materials for the students to 
use. There should be an ample supply of graph paper and tracing 
paper, models of polygons for the lesson on pages 304 and 305, 
and parquetry blocks for making colorful designs such as the one 
on page 311. Parquetry blocks are usually found in kindergar- 
tens, but they are useful in connection with the work in this unit, 
especially tiling. Other materials in the center could be samples 
of wallpaper and fabric, pieces of ceramic tile, and plexiglass 
mirrors. 


slide and flip 


Materials 

copies of page T397, tracing paper, plain paper, a straight edge, 
and a sharp pencil for each student 

overhead projector and transparent acetate marked with a square 
grid, large sheets of graph paper, a sheet of clear acetate 

pins (optional) 

copies of Ex. 5 — 8 on page 291 (optional) 

a sheet of plain paper and carbon paper for each student 

copies of Ex. 5 — 8 on page 295 (optional) 

large isosceles right-angled triangle cut from Bristol board and 
labeled ACB as shown on page 302 

two congruent scalene triangles cut from Bristol board’ and 
crayons; tracing paper or construction paper, scissors, 
crayons, and a straight edge for each student 

copies of pages T399 and T400 for each student (optional) 

parquetry blocks similar to those shown on page 311 (optional) 

copies of the polygons on pages T382 — T385 (optional) 


Vocabulary 

slide turn angle 

slide arrow turn image 

slide image decagon 

congruent shapes tiling 

flip grid 

flip line distorted 

flip image midpoint 

turn clockwise (optional) 


turn center counterclockwise (optional) 
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Pages 288-289 


14 MOTION GEOMETRY 


LESSON OUTCOME 


It 


Identify one figure as the slide image phen 
of another figure for a given slide The long, narrow patch of ice 
aot is like a slide arrow. 

shows the direction and 

the distance that the 
Materials children can slide. 


copies of page T 397, tracing paper, a 
straight edge, and a sharp pencil for 
each student; overhead projector and 
transparent acetate marked with a 
square grid or a large sheet of graph 
paper; a sheet of clear acetate 


Vocabulary Working Together 
slide, slide arrow, slide image, con- Use graph paper. Copy the two Place tracing paper on your 
gruent shapes shapes and the slide arrow. drawing. Trace the red shape and 


Then extend the slide arrow. mark points E and F as shown. 


Slide the tracing so that ... point E is on the tip of the arrow. 
points E and F move along the The tracing of the red shape matches 
path of the slide arrow until... the blue shape. The blue shape is the 


a ee ea i Se eS 


LESSON ACTIVITY 


Before Using the Pages 


@ Introduce the concept of a slide by having the students move 
shapes on a flat surface according to your instructions. For 
example, ask them to place their mathematics books on 
their desks. Direct them to slide the books to the right, to 
the left, forward, backward, toward one corner of the desk, 
to one edge of the desk, and so on. Point out that they must 
not turn the book. Develop that a slide involves direction 
and distance. Ask what would have to be specified for all 
the students to slide the books to the same position on their 
desks (the starting point, the direction of the slide, and the 
length of the slide). 





Using the Pages 


e The example at the top of page 288 introduces the slide arrow 
to indicate both the direction and the length of a slide. For 
the situation illustrated, emphasize that the children do not 
turn. Ask students to name other examples of slides; for 


T314 


slide image of the red shape. 





instance, you slide a drawer open or shut, and you may 
slide a window to open or shut it. 


Working Together: The procedure of sliding a tracing 


according to a given slide arrow is best demonstrated on an 
overhead projector. In advance of the lesson, copy the red 
shape, the blue shape, and the slide arrow on a transparency 
marked with a grid. An alternative method is to copy the 
diagram on a large sheet of graph paper and tape the paper 
to the chalkboard. Have the students compare the copy with 
the illustration on page 288 to ensure that the copy is 
correct. Emphasize that the line containing the slide arrow 
is to be extended far enough so that at least one more 
identical slide arrow can be shown. Marking points E and F 
and extending the slide arrow ensures that students do not 
turn the tracing, and that they slide the tracing for the given 
direction and distance. Tape the transparency in place on 
the overhead projector. Place a sheet of clear acetate over 
the grid. Demonstrate the procedure of tracing the red 
shape and sliding the tracing to match the blue shape. 
Repeat the slide motion two or three times to familiarize the 


RELATED ACTIVITIES 


@ For Ex. 2, 3, and 5 on page 289, ask 
students to explain why the blue shape 


Exercises 


Copy the two shapes and the slide arrow on rs The slide arrow : is not the slide image of the red shape; 
graph paper. Then use tracing paper to test i shows the direction J for example, the slide arrow may be 
whether the blue shape is the slide image of = and distance. ron ‘ 

the red shape for the slide arrow shown. eed as the wrong length. Some students may 
intuitively recognize that the two 
shapes in Ex. 3 cannot be matched by a 

slide because they have different orien- 
tations. 

e Have students describe the slide 
arrows on page 289 using the format 
“right (left), up (down)’’. For exam- 

ple, the slide arrow for Ex. 4 can be 
described as “‘right 6, down 2’’, and 

for Ex. 2, as ‘‘right 0, down 3’’. Note 

that this order corresponds to that used 

in naming points on a grid with 
ordered pairs of numbers. 

e For Ex. 1-6 on page 289, students 

may experience difficulty if they focus 

on the shape rather than on the slide \ 
arrow when sliding each tracing. For 
example, the shapes in Ex. 2 are 
congruent, but they do not match for 
the given slide arrow. Encourage the 
students to pay particular attention to 
the length of the slide arrow for each 







































































exercise, 
Use graph paper. bm 
*7. Draw two congruent shapes and a slide arrow. : Congruent means 
Have a friend use tracing paper to tell whether 5 same size and 
one is the slide image of the other. 5 
Answers will vary 
students with the procedure. Then provide graph paper Assessment 
(copies of page T 397) and tracing paper for them to try the Copy the two shapes and the slide arrow on graph paper. Then 
procedure. Point out that the blue shape is the slide image use tracing paper to test whether the gray shape is the slide 
of the red shape because the tracing of the red shape image of the white shape for the slide arrow shown. 


matches the blue shape. Discuss that the slide image would 
be in a different position if the slide arrow were of a 
different length and/or in a different direction. 


1. no 


Exercises: It is essential that the students work on a flat surface 
and that they extend the slide arrows as shown in Working 
Together on page 288. For these reasons, they are directed 
to copy the diagrams onto graph paper. Since this will 
require extra care, allow them ample time so that they will 
not be rushed. You may prefer to prepare copies and 
duplicate them for the students. For Ex. 7, point out what is 
meant by congruent shapes. (Congruent angles were 
encountered on page 174.) 








Pages 290-291 
LESSON OUTCOME 


Draw the slide image of a given figure 
for a given slide arrow, with a grid and 
without a grid 


Materials 

copies of page T397, tracing paper, 
plain paper, a straight edge, and a 
sharp pencil for each student; pins 
(optional); overhead projector and 
transparent acetate marked with a 
square grid (optional); large sheets of 
graph paper; copies of Ex. 5-8 on page 
291 (optional) 


Drawing Slide Images 


Draw the slide image of the triangle 
for the slide arrow shown. 
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Extend the slide arrow. 


Use tracing paper. Copy 
the triangle. Mark the 

end point (E) and one other 
point of the slide arrow. 


Slide the tracing so 

the two points move 
along the path of the 
slide arrow. Stop when 
the end point has moved 
to the tip of the arrow. 


Mark the vertices 
with a pin or 
a sharp pencil. 


Remove the tracing paper 
and draw the slide image. 


LESSON ACTIVITY 


Before Using the Pages 


@ Use the overhead projector as described in the previous 
lesson, or use a large sheet of graph paper. Review the 
procedure of tracing a shape and sliding the tracing 
according to a given slide arrow. Use an example for which 
a slide image is obtained, that is, the tracing of the first 
shape matches the second shape for the given slide arrow. 


Using the Pages 


e In advance of the lesson, copy the red triangle and the slide 
arrow from the example on page 290 onto a large sheet of 
graph paper. Present the problem of drawing the slide 
image and ask how this can be done. The students will 
likely suggest the use of tracing paper. Have them 
demonstrate their suggestions on the graph paper. Then 
draw their attention to the steps outlined on page 290. 
Provide graph paper (use copies of page T 397) and tracing 
paper for them to try the procedure. If they are not using 
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pins to mark the vertices of the slide image, ensure that they 
use sharp pencils and press firmly so that the indentations 
show on the graph paper under the tracing paper. 


Exercises: Provide the students with copies of page T397 on 
which to copy the shapes and slide arrows for Ex. 1-4. 
Because the shapes for Ex. 5-8 are not on a grid, you may 
wish to prepare copies of the shapes for the students. Note 
that for Ex. 8 the slide image will overlap the original 
shape. 


Assessment 


Copy the shape and the slide arrow on graph paper. Use tracing 
paper to help you draw the slide image of the shape for the slide 
arrow. Answer is shown on page T 317. 
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RELATED ACTIVITIES 


e@ Have the students create slide pat- 
terns on strips of graph paper. They 
Copy each shape and the slide arrow on graph paper. may wish to color the patterns. 
Use tracing paper to help you draw the slide image 
of the shape for the slide arrow shown. 

Answers are shown on page | 369 


Exercises 


te 
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Ko Po H/ e Have the students examine samples 
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of wallpaper and fabric for patterns 
and designs based on slides. 

e Demonstrate slide patterns by typing 
the same letter or numeral several 
times in sequence on a typewriter. 
Note that the key on the typewriter 


Slide a ee does not slide to create the pattern; the 
typewriter slides the paper a fixed 
distance to the left each time the key is 
pressed. The distance (slide arrow) 

Rs may be changed through the use of the 
space bar on the typewriter. 
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Copy the shape and the slide arrow on plain paper. Use tracing Ex. | of Assessment 
paper to help you draw the slide image of the shape for the slide 
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Copy each shape and the slide arrow on plain paper. 
Use tracing paper to help you draw the slide image 
of the shape. Answers are shown on page | 3/0 
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Pages 292-293 
LESSON OUTCOME Flips 


Identify one figure as the flip image of The flag in a west wind is the — 
flio image of itself in an east wind. 


another figure for a given flip line 


Materials 

copies of page T 397, tracing paper, a 
straight edge, and a sharp pencil for 
each student; a sheet of plain paper and 
carbon paper for each student; over- 
head projector or a large sheet of graph 


paper 








Vocabulary ; 
flip, flip line, flip image Working Together 
Use tracing paper. 
Trace the red shape 
and the two points 
shown on the 
flip fine. 
Flip the tracing 
over. Match the 
two points on the 
tracing with those 
on the flip line. 
The tracing of the 
red shape matches Bae Se 
the blue shape. ———— 
Bae CLC Sa 
the flip image TMM ase 
of the red shape- | 
292 
LESSON ACTIVITY Ask how the tracing can be moved so that the shapes will 
match. Lead the students to suggest flipping the tracing 
Before Using the Pages paper. They can also demonstrate that the shapes will 
e@ Have each student complete the following activity or i a half the page over the fold to match the 
demonstrate the activity for the students. Fold a piece of ials Sars ae 
paper in half and place it on top of a sheet of carbon paper Using the Pages 
with the carbon side up. Draw a letter such as L, J, or F on e The example at the top of page 292 introduces the term flip 
the paper. Then unfold the paper to show the drawing and image. The illustration shows that the direction of a flip 
the carbon copy. Ask whether a tracing of the letter L can image is reversed in relation to the original shape. For 
slide to match the carbon copy. Trace the letter on tracing example, if a flag points to the left, the flip image points to 
paper and ask a student to demonstrate the procedure to the right. You may wish to have the students trace one of 
show that the shapes do not match. the flags and flip the tracing to match the other flag. This 
carbon paper can motivate a discussion of the need to mark two reference 


points on the flip line. These reference points ensure that 
the image will be the same distance from the flip line as the 
original shape. They also ensure that the image is directly 
opposite the original shape, with no sliding upward or 
downward during the flip motion. Have students suggest 
other examples of flips, such as flipping the pages of a book 
and flipping a pancake on a griddle. 
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Exercises 


Copy each picture on graph paper. Use tracing paper 
to test whether the blue shape is the flip image 
of the red shape for the flip line shown. 


no 
25 




















Use graph paper. 
*7. Draw two congruent shapes and a flip line. Have 
a friend use tracing paper to tell whether 
one is the flip image of the other. Answers will vary. 


Working Together: Adapt the method described in Working 
Together on pages T314 and T315 to demonstrate flip 
images on the overhead projector or on a large sheet of 
graph paper. Then provide tracing paper for the students to 
try the procedure. Draw attention to the flip line and discuss 
the importance of marking two reference points on that 
line. This helps to position the tracing correctly. You may 
wish to use a diagram similar to the following to emphasize 
the necessity of marking two points on the flip line. The 
gray shape is not the flip image of the white shape. 











RELATED ACTIVITIES 


e The Try This feature on pages 182 
and 183 demonstrates the use of a 
semitransparent plexiglass mirror in 
studying line symmetry. Such a mirror 
is useful at this time to determine 
whether one shape is the flip image of 
another shape for a given flip line. 
Have the students test for flip images 
by placing the mirror along the flip line 
for each of Ex. 1-6 on page 293 and 
for the example at the top of page 292. 
e@ Have students work in pairs facing 
one another, so that one student 
represents an object and the other 
student represents the flip image. Have 
them place a metre stick on the floor to 
represent the flip line. For each posi- 
tion taken by the ‘‘object’’, the ‘‘im- 
age’’ assumes the appropriate position. 
For example, if the “‘object’’ raises the 
left arm, the “‘image’’ raises the right 
arm. 

@ Provide exercises similar to those on 
page 293 such that the flip line is on 
the shape. An example is shown 
below. To prepare students for this 
concept, have them repeat the activity 
in Before Using the Pages so that one 
segment of the letter L is the folded 
edge of the paper. 





When the students have finished, ask them to use their 
tracings to demonstrate that the blue shape on page 292 is 
not a slide image of the red shape. 


Exercises: Because it is necessary to work on a flat surface to 
obtain accurate results, the students are directed to copy the 
diagrams onto graph paper (copies of page T 397). For Ex. 
7, review the meaning of congruent shapes. 


Assessment 


Copy the picture on graph paper. Use tracing paper to test 
whether the gray shape is the flip image of the white shape for 


the flip line shown. 
iF 
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Pages 294-295 
LESSON OUTCOME 


Draw the flip image of a given figure 
for a given flip line, with a grid and 
without a grid 


Materials 


Drawing Flip Images 


Draw the flip image of the triangle 
for the flip line shown. 


Mark two points 





copies of page 1397, tracing paper, 


on the flip line. 





plain paper, a straight edge, and a 





sharp pencil for each student; pins 
(optional); overhead projector (op- 
tional) or large sheets of graph paper; 
copies of Ex. 5-8 on page 295 
(optional) 


Use tracing paper. 
Copy the two points 
on the flip line. 
Copy the triangle. 


Flip the tracing 
over. Match the 
two points on the 
tracing with those 
on the flip line. 
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LESSON ACTIVITY 


Before Using the Pages 


@ Use the overhead projector or a large sheet of graph paper. 
Review the procedure for tracing a shape and flipping the 
tracing for a given flip line to match the shape with its flip 
image. Emphasize that the tracing paper is flipped; it must 
not slide or turn. 


@ In advance of the lesson, copy the red triangle and the flip line 
from the example on page 294 onto a large sheet of graph 
paper. Ask how to find the flip image of the triangle. Have 
several students demonstrate their suggestions. Then draw 
the students’ attention to the steps outlined on page 294. 


Using the Pages 


© Provide the students with tracing paper and graph paper 
(copies of page T 397). Have them copy the red triangle and 
the flip line for the first diagram on page 294 and follow the 
procedure for finding the flip image. Remind them to mark 


T 320 


Mark the vertices 
with a pin or 
a sharp pencil. 


Remove the 
tracing paper and 
draw the flip image. 





the two reference points on the flip line. If they are not 
using pins to mark the vertices of the flip image, ensure that 
they use sharp pencils and press firmly so that the 
indentations show on the graph paper under the tracing 
paper. 

Exercises: Provide the students with tracing paper and graph 
paper on which to copy and complete Ex. 1-4. Since Ex. 
5-8 are to be shown on plain paper, you may wish to 
prepare copies of the shapes in advance of the lesson. Some 
students may find it helpful to place the tracing paper so 
that one edge of the paper matches the flip line. Two 
reference points can be marked along the edge of the 
tracing paper. Then, the tracing paper is flipped about that 
edge and the two reference points are matched. 


RELATED ACTIVITIES 
Exercises e Have the students use a semitrans- 
arent plexiglass mirror along the fli 
Copy each shape and the flip line on graph paper. ; P h s he; ne ies 1 4 
Use tracing paper to help you draw the flip image PRESBLON CHECKS REM WOK LOT xis: 
of the shape for the flip line shown. on page 295. 
Answers are shown on page 1370 e Ask the students to create flip 
2 patterns on strips of graph paper. Color 
can highlight shapes that are related by 
a slide motion. 
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e@ Have the students examine samples 
of wallpaper and fabric for patterns 
and designs based on flips. 
Fs we Setter “ e If a flip line follows a line of the grid 
' Pe i ae 
opy eac shape an e flip line on plain paper 4 fe Ree ities Cah page 205 ator 
Use tracing paper to help you draw “ Remember to mark 
the flip image of the shape. ‘two points on™ example, some students may be able to 
Answers are shown on page 13/0. | the flip line. =" draw the flip image of a shape without 


5. 6. a oe i ‘ ; : 
aa i a using tracing paper. The matching 
vertices for a shape and its image are 
& on opposite sides of the flip line but are 
the same distance from the flip line. 
8. 



































flip line 





Students may draw the flip image 
without using tracing paper and then 
use tracing paper to check their work. 
A greater challenge is presented when 


qip We flip lines are diagonal on the grid as in 
Ex. 4. 





Assessment Copy the shape and the flip line on plain paper. Use tracing 
Copy the shape and the flip line on graph paper. Use tracing paper to help you draw the flip image of the shape. 

paper to help you draw the flip image of the shape for the flip 2 

line shown. 


- flip line 





T 321 








Pages 296-297 
LESSON OUTCOME 


Identify one figure as the turn image of 
another figure for a given turn angle 


Turns 


Each sail of 
the toy windmill 
is a turn image 


. of the other sails. 
Materials 


copies of page T 397, tracing paper, a 
straight edge, and a sharp pencil for 
each student; overhead projector and a 
transparency marked with a grid (op- 
tional) or large sheets of graph paper; 
pins (optional) 


The hole through 


is the turn center. 


Two arms of the windmill 
suggest a turn angle. The 


wocabulary turn center is its vertex. 


turn, turn centre, turn angle, tum 
image, clockwise and counter- 


, A A turn angle shows how much 
clockwise (optional) 


a shape turns about the 
turn center to go from 
one position to the next. 


Working Together 


Use tracing paper. Trace 
the red shape and mark 
points C (turn center) 
and D as shown. 


ake Seaak 
Turn the tracing about Hc ttt 


Lie os ee 
point C until point D 
is on the other ray 
of the turn angle. 


The tracing of the 

red shape matches the 
blue shape. The 

blue shape is the 

turn image of 

the red shape. 


lees 
k2c anh Sennen 


296 





LESSON ACTIVITY motion. Repeat the turn motion, using a pin or a sharp 
pencil on the tracing paper at the turn centre to illustrate the 
procedure. Note that a tracing of the white shape can be 
flipped twice to match the grey shape. However, the use of 


a turn involves only one motion. 


Before Using the Pages 


© Use a large sheet of graph paper or use the overhead projector 
and a transparency marked with a grid. Display a diagram 
similar to the following. e Ask students to name examples of turn motions, such as 
moving the hands of a clock, turning a key or a knob to 


wind a clock, and pushing a revolving door. 
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Using the Pages 





© The example at the top of page 296 introduces the terms turn 
image, turn centre, and turn angle. Most students are 
familiar with the turning motion of the sails of a windmill. 
To familiarize the students with the new vocabulary and the 
concept of a turn, provide them with tracing paper. Have 


Have students demonstrate that the grey shape is neither the 
slide image nor the flip image of the white shape. Suggest 
that there is a way for a tracing of the white shape to match 
the grey shape. Ask a few students to illustrate a procedure 
they think would work. Elicit the word turn to describe the 
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them trace one sail and the centre spool of the toy windmill 
in the photograph, place the point of a pencil on the turn 
centre, and turn the tracing to match several of the other 
sails. You may wish to ask if the turn angle shown in the 
illustration is acute, right, or obtuse. 


RELATED ACTIVITIES 


e Have the students examine samples 
of fabric and wallpaper for patterns 


Copy each picture on graph paper. Use tracing paper and designs based on turns. 
to test whether the blue shape is the turn image 
of the red shape for the turn angle shown 


Exercises 


@ The exercises on page 297 involve 
turn centers that are not on the shapes. 
42 Provide exercises for which the turn 
center is a vertex of the shape. 
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e Some of the exercises on page 297 
and on previous pages can be de- 
scribed in terms of a motion other than 
the one suggested for that lesson. For 
example, Ex. 3 on page 289 can be 
described in terms of a flip, Ex. 5 on 
page 293 in terms of a turn, and Ex. 2 
on page 297 in terms of a slide. 
Tracing paper can help students to 
determine these alternatives for their 
copies on graph paper. 























Use graph paper. 


*7. Draw two congruent shapes and a turn angle. 
Have a friend use tracing paper to tell whether 
One is the turn image of the other. Answers will vary 





Working Together: The procedure of turning a tracing students in their attempt to show congruent shapes that are 
according to a given turn angle can be demonstrated on an turn images for their chosen turn angles. 
overhead projector, but a large sheet of graph paper may 


also be used with tracing paper. In advance of the lesson, Assessment 

copy the red shape, the blue shape, and the appropriate ray Copy the picture on graph paper. Use tracing paper to test 
of the turn angle on a transparency marked with a grid. whether the gray shape is the turn image of the white shape for 
Demonstrate the procedure shown, using a pencil to hold the turn angle shown. 

the turn center in place. Pay particular attention to the 1. yes 


direction of the turn. (You may wish to introduce the terms 
clockwise and counterclockwise.) Have the students recall 
that it was necessary to mark two reference points for a 
slide arrow and for a flip line. For a turn, the reference 
points are the turn center and another point on the 
appropriate ray. Repeat the turn motion several times to 
familiarize the students with the procedure. Then provide 
tracing paper for them to try the procedure. 


Exercises: Allow the students sufficient time to copy the | [Ze || 
pictures on graph paper and to exercise care in tracing the FSA. <P 
shapes. A sharp pencil is preferable for holding the turn at TL A eel le | 
center in place as the paper is turned. Ex. 7 can challenge 
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Pages 298-299 
LESSON OUTCOME 


Draw the turn image of a given figure 
for a given turn angle, with a grid and 
without a grid 


Materials Samana 


copies of page T397, tracing paper, 
plain paper, a straight edge, and a 
sharp pencil for each student; overhead 
projector or a large sheet of graph 


paper 


Drawing Turn Images 


Draw the turn image of the triangle 
for the turn angle shown. 


To aecogeN 
Bae anaes 

fe a 
yore (0530 ae 

















ins ae Be) 
Gane Coeee 2 
i A Ee a ch 
RSG eee nine 
cp ne 

















Turn the tracing about the turn center. Remove the 
Stop when the other point is on tracing paper and 
the other ray of the turn angle. draw the turn image. 





j vertices 
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LESSON ACTIVITY 


Before Using the Pages 


@ Use the overhead projector or a large sheet of graph paper. 
Review the procedure of tracing a shape and turning the 
tracing for a given turn angle to match the shape with its 
turn image. Review that the turn angle indicates how far to 
turn the tracing and the turn arrow indicates the direction of 
the turn. 


Using the Pages 


e Because the students have performed similar activities for 
slides and flips, they will likely be able to suggest the 
method for drawing a turn image. Discuss the steps 
outlined on page 298. Provide them with graph paper on 
which to copy the red triangle, the turn angle, and the turn 
centre. Have them use tracing paper to find the position of 
the turn image, marking the vertices using a pin or a sharp 
pencil. 


T 324 















































Exercises: Remind the students that the turn centre is the vertex 
of the turn angle. Provide them with tracing paper, copies 
of page T397, and plain paper. Caution them to copy each 
shape carefully and to allow ample space for drawing the 
turn image. You may wish to have them copy each shape in 
the centre of a separate sheet of paper. You may wish to 
demonstrate one of Ex. 5-8 on a large sheet of plain paper. 


Assessment 


Copy the shape and the turn angle on graph paper. Use tracing 
paper to help you draw the turn image of the shape for the turn 


angle shown. pnewer is given on page T3as. 
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Exercises 


Copy each shape and the turn angle on graph paper. 

Use tracing paper to help you draw the turn image 

of the shape for the turn angle shown. 

Answers aie shown on pages 1370 and T37| 





























































































































‘Copy each shape and the turn angle on plain paper. 
Use tracing paper to help you draw 
the turn image of the shape. Answers are shown on pase 137| 


a). 6. 


turn angle 


7 
turn angle 


turn angle 


turn angle 





Copy the shape and the turn angle on plain paper. Use tracing Ex. oF Assessment 


paper to help you draw the turn image of the shape. 
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RELATED ACTIVITIES 

e Ask the students to create turn 
patterns on strips of graph paper. Color 
can be used to enhance the patterns. 





e@ For enrichment, you may wish to 
introduce the terms quarter turn for a 
turn angle of 90°, half turn for a turn 
angle of 180°, three-quarter turn for a 
turn angle of 270°, and complete turn 
for a turn angle of 360°. These can be 
used with the words clockwise and 
counterclockwise to describe turn mo- 
tions that match a shape and its image. 
For example, for Ex. 6 on page 297, 
the blue shape is the turn image of the 
red shape for a three-quarter turn 
counterclockwise and for a quarter turn 
clockwise. 
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Pages 300-301 
OBJECTIVE 


Demonstrate competence in identify- 
ing and drawing images for slides, 
flips, and turns 


Materials 
copies of page T397, tracing paper, 


plain paper, a sharp pencil, and a 
straight edge for each student 


LESSON ACTIVITY 


Before Using the Pages 


@ Briefly review the concepts of slide, flip, and turn. Emphasize 
that for each motion, the shape and its image are congruent. 
Discuss that flipping a shape for a given flip line is similar 
to reflecting the shape in a mirror. 


Using the Pages 


Practice 


Copy each picture on graph paper. 
Use tracing paper to test whether 


1. the blue shape is 2. the blue shape is , the blue shape is 
the slide image of the flip image of the turn image of 
the red shape for the red shape for the red shape for 
the slide arrow shown.no the flip line shown. yes the turn angle shown. no 






























































Copy each picture on graph paper. 
Then use tracing paper to help you draw 
Answers are shown on page T 371. 
4. the slide image. 5. the flip image. 6. the turn image. 

















Keeping Sharp: These exercises help to maintain skills in 
addition, subtraction, and multiplication with whole num- 
bers and with decimals. Before the students begin, you may 
wish to ask questions such as ‘‘How many decimal places 
will there be in the sum for Ex. 4? in the difference for Ex. 
12? in the product for Ex. 22?’’ 


@ Provide the students with tracing paper, plain paper, and 
copies of page T 397. You may prefer to prepare copies of 
the exercises for the students, leaving sufficient space for 
them to draw the images for Ex. 4-9. Observe the students 
as they work, helping those who encounter difficulties. 
Note that the slide image in Ex. 4 will overlap the original 


shape for the given slide arrow. 
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Copy each picture on plain 

paper. Then use tracing paper 
to help you draw the image of 
each shape for the slide arrow, 
flip line, or turn angle shown. 


Answers are shown on page 137! 
Th 





turn angle 


Add. 


1. 36078 
46 953 
83 031 
ml 2 2.4 
33.87 
96.01 
5 XOhS 
2.298 
7.393 
Subtract. 
7. 82 354 
17 416 
64 938 
. 90.46 
CA er. 
56.19 
OOS 
6.168 
0.837 
Multiply. 


13. 6749 
as 
155. 3Q7 
15. 387 
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Q04 336 
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5.9 
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19.78 
any! 
56.66 
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4.967 
9.816 


= 76.001 
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37478 

5 Oy 
25.04 
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RELATED ACTIVITIES 


e Provide the students with copies of 
page 1396 or geoboards and rubber 
bands. Have them work in pairs so that 
one student shows a shape and a flip 
line, and the other shows the flip 
image. This activity may be adapted 
for slides and turns. 

e Adapt the activity described in Be- 
fore Using the Pages on page T 318 as 
follows. Have students suggest which 
letters of the alphabet will be obtained 
for diagrams, similar to the following, 
drawn on the folded paper. Have them 
check their answers by using carbon 
paper to show the complete letters. 
The first diagram is completed below 
as an example. 


SOD Ze 


fold 


carbon paper 
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Pages 302-303 


LESSON OUTCOME Building Polygons from Triangles 
Turn or flip triangles to build regular Use Tunnsdagd i 
triangle ACB to 
polygons build a polygon. 
Materials 


large isosceles right-angled triangle cut 
from Bristol board and labeled ACB as 
shown on page 302; large sheet of 1. Use angle ACB as the 2. Use angle BCD as the 
plain paper; plain paper, tracing paper, turn angle and draw the turn angle and draw the 

a straight edge, and a sharp pencil for Se adc sere wl oe, of triangle BCD. 
each student; pins (optional) Se Aad 2 


_C is the turn center 
for each of these. +" 





Vocabulary 
decagon 
The image is 
Cc The image ts triangle DCE. 
triangle BCD. 
. Use angle DCE as the 
turn angle and draw the 
turn image of triangle DCE. 
E E 
Mesimagesis sitangie ECA The result is polygon ABDE. 
The polygon is a square. 
LESSON ACTIVITY Ask students to trace, flip, and trace the triangle so that 
the resulting polygon is a square (Z). They can discover 
Before Using the Pages that the side opposite the right angle is the flip line. Then 


ask whether a square can be obtained by using only a turn 
motion. After they have had an opportunity to consider the 
problem, ask them to turn to page 302. 


@ Display the triangle cut from Bristol board as described in 
Materials. Have students name the shape. Point out that 
two of the sides are the same length and that the angle 
formed by these two sides is a right angle. 


Place the shape on a large sheet of plain paper and trace Using the Pages 


around it. Ask a student to flip the shape, using one of the e The example on page 302 demonstrates that turning a triangle 
equal sides as the flip line. Trace around the shape in this as shown can result in a square. Discuss the steps, pointing 
position. Have the students note that the result of tracing, out that the turn centre and the turn angle are parts of 
flipping, and tracing again is a larger triangular shape (X). triangle ACB. Then provide plain paper and tracing paper 
Demonstrate that the same result is achieved by tracing, for the students to try the procedure. Caution them to copy 
turning, and tracing again (Y). Point out that the turn angle triangle ACB with care so that accurate results are 
is the right angle of the triangle. obtained. a 
x Y Z Exercises: You may prefer to provide the students with copies 


of the diagrams on page 303. If so, make certain that there 

is sufficient space for them to draw the images. Before the 

jum students begin, review the name of a polygon having four 
at sides (quadrilateral), five sides (pentagon), six sides 
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RELATED ACTIVITIES 


Exercises e@ Students can work Ex. 1-4 and Ex. 
6 on page 303 again in the followin 
Carefully copy each triangle and use eek f g é el c 
as many turns as needed to build a polygon. WAY SA ROS DV CACINE PADET ASP aR 
Use C as the turn center for the turn angle over Ex. 2, for example. The shape is 
A Answers are shown on page T 371, traced and the tracing is turned for the 
: 2: 


given turn angle. The original shape is 
traced again and then the tracing paper 
is turned through the turn angle again. 
The motion is repeated as many times 
as are necessary to build a polygon. A 
sharp pencil will hold the turn centre in 
place on the page as the tracing paper 
is turned. 

e Develop that the turn angle for a 
complete rotation measures 360°. For 
example, have students use a protrac- 
tor to measure the turn angle (60°) for 
the triangle in Ex. 1 on page 303. Use 
the information to show that a com- 
| plete turn involves 6 X 60°, or 360°, 
: since the polygon built from that 
| triangle has six such angles at the ‘ 
| centre. This information can be i 
| 5. Name the polygons you drew for Exercises 1 to 4. applied in Ex. 2-4. Students can 

| hexagon, pentagon, octagon, decagon divide 360 by the number of congruent 
| 





Copy each triangle. Draw the suggested flip turn angles at the centre of a polygon 
or turn image. Name the polygon that results. i 
Brewers, era chewn on page 1372 to find the measure of the turn angle. 
7. Flip. They can check the calculation by 
measuring the turn angle on page 303. 


| ) 
i ‘ ui 
| ‘| 
| VA | 
| | 
| 

| 


6. Turn. 


quadrilateral quadrilateral quadrilateral 
(rectangle) (kite) (rhombus) 393 





(hexagon), and eight sides (octagon). Some students may Copy this triangle. 
be able to suggest the name decagon for a ten-sided 4. 

| polygon (Ex. 4), if you remind them that our numeration 

system is based on tens and hence is described as a decimal 

| system. For more assistance with names of polygons, direct flip 

the students to pages 179, 184, and 186. Note that each line 

motion for Ex. 6-8 is performed only once. 


Assessment 
Copy this triangle. 
iG 


5. Draw the suggested flip image. 


Cc 6. Name the polygon that results. 
quadrilateral 


2. With point C as the turn centre for the turn angle, use turns to 
build a polygon. See diagram on page 13/2. 


3. Name the polygon you drew. equilateral triangle 
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Pages 304-305 
LESSON OUTCOME 


Fit congruent shapes together so that 
they share congruent sides 


Sharing Congruent Sides 


How many different shapes can be made 
by fitting congruent triangles together 
along their matching sides? 

Materials 

two congruent scalene triangles cut 
from Bristol board and crayons; trac- 
ing paper or construction paper, scis- 
sors, crayons, and a straight edge for 
each student 


Color the matching sides in each triangle the same. 
Then fit the sides with the same color together. 


Background 

This lesson prepares the students for 
tiling congruent shapes in the lesson on 
pages 306 and 307 and provides a 
visual insight into the problem. It also 
shows that when congruent shapes are 
fitted together in different ways, the 
resulting shapes are not necessarily 
congruent. 


As many as 6 different shapes can be made when 
congruent triangles are fitted together along matching sides. 


304 





LESSON ACTIVITY 


Ask a student to arrange the two triangular shapes side by 
side on the chalkboard so that the two red sides touch. 
Explain that the end points of the sides must match. Trace 
around the shapes to illustrate the figure that is obtained. 


Before Using the Pages 


@ Display two congruent scalene triangles cut from Bristol 


board. Review that congruent figures have the same shape 
and the same size. Ask whether the two triangles displayed 
are congruent. Have a student match the two triangles to 
demonstrate that they are congruent. As the students 
observe, color each side of one triangle a different color, 
making certain that the color appears on each side of the 


Ask for another way to match the two red sides so that a 
different shape is obtained. (One triangular shape may be 
flipped.) Trace the outline on the board. Tell the students 
that today’s lesson involves making as many different 
shapes as possible by matching congruent sides of two 
congruent shapes. 


cardboard. 

Using the Pages 

© Have the students trace the triangles at the top of page 304 and 
color the sides as shown. Have them cut out the tracings 
and use the shapes to copy or to cover the six shapes on the 
page. After they have completed the work, discuss whether 
a slide, a flip, or a turn gives the desired result. 





Have students help to color corresponding sides of the 
second triangle in the same way. This will involve a 
discussion regarding which sides are corresponding, and 
thus which color should be used. 
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Exercises: Review the instructions before the students begin the 
exercises, to ensure that they understand what is required. 
It is advisable that different results for each exercise be 





Exercises 


Answers are shown on pages nS. 72 


Trace shape A. On another piece of tracing paper 

trace shape B. Color the matching sides of the congruent 
shapes the same color. Cut out the shapes and fit them 
together to make as many different shapes as possible. 


= The two triangles °. 


‘are congruent. - © 





ga 





Trace the shape. On another piece of paper, trace 


it again. The two shapes you traced are congruent. 
Color their matching sides, cut them out, and fit them 
together to make as many different shapes as possible 


“The two*, 
trapezoids | 
* are congruent. : 


Answers are shown on paaes 13/72 and 1373 





a 
ae si 


7. When two congruent shapes share a side in Exercises 1 to 6, 
is one shape the slide, flip, or turn image of the other shape? 


A slide is not possible when matching 
sides of the same color 


displayed and discussed. For example, for Ex. 3, only one 
shape is possible; no matter which corresponding sides are 
arranged to match, the same shape, a rhombus, results, but 
it is seen in a different position. Some students may realize 
that this occurs because the original shape is an equilateral 
triangle. Encourage the students to consider whether each 
shape for an exercise is a.new one or merely a former one 
oriented differently. Note that although opposite sides of a 
parallelogram are equal (Ex. 4), the motion of a slide would 
match congruent sides shown in different colors. For two 
congruent parallelograms to share matching sides, only a 
flip or a half turn can be used. 





Assessment 


RELATED ACTIVITIES 


e Prepare the following shapes on 
copies of page T397. Have students 
draw lines to divide each shape into the 
indicated number of congruent parts. 
Describe relationships among the parts 
in terms of slides, flips, and turns. 


XPPLS 
Psp 















2 parts 
3 parts 
4 parts 
6 parts 





Se he ae 


2 parts 
3 parts 
6 parts 
8 parts 


WN 





@ You may wish to have students work 
exercises on page 305 again so that any 
pair of congruent sides may be 
matched, regardless of color. For 
example, the trapezoid in Ex. 5 has 
three congruent sides and can generate 
the following shape by a turn motion. 


Use two copies of this shape. Color the matching sides and fit 
them together to make as many different shapes as possible. 


1. 


The different 
shapes are shown 
on, page, T S73: 
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Pages 306-307 
LESSON OUTCOME 


Make a tiling pattern using one shape 


Tiling with Congruent Shapes 


The patches in the quilt show triangles. 


All the triangles are congruent. 


Materials 

plain paper, tracing paper, a straight 
edge, and a sharp pencil for each 
student; copies of the shapes on page 
T 400 (optional); pins (optional) 


Vocabulary 
tiling 


Working Together 


Draw a triangle like this one. ———» 


Then use tracing paper to 
help you draw each of these. 


SE 


LESSON ACTIVITY 


Before Using the Pages 


e If possible, refer to examples in the classroom to develop the 
concept of tiling. For instance, draw attention to the ceiling 
tiles and/or floor tiles, which are likely square or 
rectangular. Discuss that identical shapes can be placed 
together so that they do not overlap, nor do they leave any 
spaces; this process is called tiling. Squares and rectangles 
are usually used in practical applications of tiling. Some 
students may be able to suggest another shape that they 
have seen in a tiling pattern. 


Using the Pages 


e Discuss the illustration at the top of page 306. Have the 
students note that the pattern in the quilt shows congruent 
triangles. Some students may point out examples of slides, 
flips, and turns in the pattern. Suggest that a similar design 
can be prepared by using a triangle and tracing it several 
times so that congruent sides are shared. 
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This pattern could = = 
cover any region and: 
“; leave no spaces. ip 





Working Together: Contrast the triangle shown with the one in 


the quilt. The one in the quilt is an isosceles triangle and 
has a right angle; this one is a scalene triangle and has no 
right angle. Nevertheless, it can be used to form a pattern 
that leaves no spaces. : 

Provide the students with plain paper and tracing paper to 
try the procedure. Ensure that they use a sharp pencil or a 
pin to mark vertices through the tracing paper. Some 
students will probably produce patterns with spaces as a 
result of using flip images exclusively. Emphasize that the 
shapes must not overlap and that there should be no spaces. 
Suggest the turn motion to those who require assistance. 


Exercises: Provide the students with sufficient plain paper and 
tracing paper to complete these exercises. The shapes in 
Ex. 1-6 also appear on page T 400. You may prefer to give 
the students copies of these for making their patterns. 
Allow time for them to attempt patterns that leave no 
spaces. Ask students to identify the given shapes in these 
exercises. When Ex. 4 is completed, the pattern may be 
related to the honeycomb pattern. 


Exercises 


Possible patterns are shown on rance a and..] 374. 


Trace the shape. Use it to make a pattern by be shapes ’™ 
placing congruent sides together. Show the “.. should euchte i 
shape at least 9 times in the pattern. ‘but not 


paras 


“overlap.” 37 


* Do your patterns “~. 
“leave any spaces? ;” 


4. 


a 
aan 





RELATED ACTIVITIES 


© For some students, it may be prefer- 
able to extend the work of this lesson 
over two or three days to enable them 
to work with copies of the shapes 
rather than with tracing paper. If a 
shape is traced several times and the 
tracings are cut out, they can be 
arranged to form a pattern with no 
spaces. Then the shapes can be pasted 
on construction paper to display the 
pattern. 

e Have the students use parquetry 
blocks similar to those shown on page 
311. Have them trace around one 
block to create a pattern based on a 
combination of slides, flips, and turns. 
As an alternative, have students use 
the blocks to form patterns for other 
students to describe. 


flip flip 





e Congruent felt shapes can be used 
very effectively on a flannel board to 
demonstrate tiling patterns because the 
shapes remain in position once they are 
arranged. 


Assessment Ex. | of Assessment 


Use this shape to make a pattern by placing congruent sides 
together. Try to show a pattern without spaces. Use the shape at 
least 9 times in the pattern. 


eg 
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Pages 308-309 


LESSON OUTCOME Copying Pictures Using Grids 
Copy a picture from a square grid onto Copy this picture of the elephant 
a grid with squares of a different size on a grid of a different size. 


and onto grids with rectangles or 





parallelograms 


© Copy square 





Materials 


wae 


a by square. ow | 





overhead projector and transparent 
acetate marked with a square grid 








(optional); one copy of each of the 








pages T 397, T 399, and T 400 for each 
student; plain paper and a straight edge 











for each student 














Vocabulary 
grid, distorted, midpoint 






































LESSON ACTIVITY 


Using the Pages 


e Approach this lesson as one of exploration and enjoyment. 
Although the only skill required is the ability to match 
points and join them in the same way as in the original 
shape, it provides the basis for drawing scale diagrams on a 
grid. 

If you wish, prepare a copy of the picture of the elephant 
on transparent acetate marked with a square grid. Have the 
students trace the shape on page 308 at the same time as 
you trace the shape on the overhead projector. Discuss that 
a grid with smaller squares produces a smaller image, and 
that a grid with squares larger than the original grid 
produces a larger image. This concept can be demonstrated 
by moving the projector closer to or farther from the screen 
and adjusting the focus. Point out that all the images have 
the same shape but are different sizes. Emphasize that each 
part of the elephant is shown in the corresponding square on 
each grid. For example, the elephant’s tusk ends in the first 
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square of the fourth row. Because the students have studied 
ordered pairs previously, they may label the rows and 
columns of squares with letters and numbers, and use 
ordered pairs to identify regions. For the following way of 
labeling the grid, the elephant’s tusk ends in the region 
identified by (A,4). 





Exercises: Before the students begin, discuss the four grids 


shown. Ask how they are alike and how they are different. 
For the grids in Ex. 2-4, ask students to describe the image 
that will likely be obtained. For example, the image for Ex. 
2 will not be the same size as the original shape, and it will 
be distorted; that is, it will appear narrower and taller. 


Exercises 


Copy the elephant on grids 
that look like these. 


il 


Pictures for Ex.Q-4 are shown on pa 





Fold a piece 
of paper. 


Open it. Fold 
it again so 
that one half 
of the first 
fold line 
matches the 
other half. 


Open the paper. 


1. What kinds of angles are 


formed by the two fold lines? 
. What word eompleiecgs els 
the following sentence? _ 
perpendicular 


The fold lines are 
to each other. 


Draw a line segment 
on a piece of paper. 


Fold the paper so that one 
end point matches the 
other end point. 


Open the paper. 


3. What kinds of angles are 
formed by the fold line 
and line segment? right anales 
4. The fold line and line segment 
are _?_ to each other. 


5. Wt ene beuit a good word 
to use for the 
point where the 
fold line and 
line segment 
meet ? 


The fold line divides 
the line seament in half 





Provide each student with a copy of page T 397 for Ex. 
1, a copy of page T 399 for Ex. 2 and 3, and a copy of page 
T 400 for Ex. 4. Ex. 4 will challenge some of the students 


because the grid has no vertical lines. 


Try This: These exercises provide a review of the concept of 
perpendicular lines in activities involving paper folding. 
The procedure is used to locate the midpoint of a line 


segment. 


Assessment 


Copy this picture on a grid of a different size. 





RELATED ACTIVITIES 


e Ask the students to name examples 
of distorted images such as those seen 
in curved mirrors at a fair, a reflection 
in either side of a spoon or in the 
surface of a kettle, and words or 
pictures on inflated balloons. 

e Have the students draw distorted 
images of their favorite cartoon charac- 
ters using copies of page T399 or 
T 400. 

e Ask the students to draw an angle of 
60° on a piece of paper. Have them 
fold the paper so that one ray of the 
angle matches the other ray, and then 
unfold the paper. Have them measure 
each angle formed by the fold line and 
a ray. 

@ Give each student a copy of the large 
triangle on page T 383. Have them fold 
the shape, matching the end points for 
one side. Have them unfold the shape 
and then fold it again, matching the 
end points of another side. Repeat the 
procedure for the third side. The three 
fold lines should intersect at one point 
inside the triangle. 
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Pages 310-311 


OBJECTIVE Working with Models 
Use two or more shapes to create tiling . L : 
patterns 

Materials 


parquetry blocks similar to those 
shown on page 311 (optional); copies 
of the polygons on pages T 382-T 385 
(optional), tracing paper, scissors, a 
straight edge, and crayons for each 
student 


Sometimes two or more different shapes 
are used for tiling a floor. 


1. Try to make a tiling pattern that 


uses two or more of these shapes. 
Patterns wil\ vary. 


2. Try to make a tiling pattern that 
uses two or more of these shapes. Patterns will vary. 


triangle (any kind) quadrilateral (any kind) 


pentagon hexagon octagon 


PROBLEM 3. Color the tiling patterns 
SOD ING that you have made. 





LESSON ACTIVITY e Provide the students with tracing paper and, if necessary, 
review the procedure for tracing shapes to create a tiling 
Using the Pages pattern. If parquetry blocks are available, have students use 


them to form their patterns. As an alternative, have them 
use copies of polygons on pages T 382 to T 385. For Ex. 2, 
they may choose the shapes to draw and copy. 


¢ Begin with a discussion of the pattern illustrated at the top of 
page 310. Ask how many different shapes are used to form 
the pattern and have students identify the shapes (square, 
octagon). Point out that the pattern leaves no spaces and the 
shapes do not overlap; thus, the pattern is a tiling pattern. 
Some students may have seen a similar pattern on a floor. 


Exercises: Discuss the design on page 311. Have students name 
the shapes of the parquetry blocks and determine the 
number of different shapes used in the design. (There are 
only two different shapes: an isosceles right triangle and a 
rhombus.) Discuss the use of color to highlight other shapes 
and symmetry in the design. Students may be able to 
describe parts of the design in terms of slides, flips, and 
turns. 
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4. What patterns could you make? 


Answers will vary 





RELATED ACTIVITIES 


@ Have students find examples of 
tiling patterns and other geometric 
patterns for a classroom collection and 
display. The examples may be photo- 
graphs of floor tiles or wall tiles, or 
samples of fabric and wallpaper. 

e Display patterns created by the stu- 
dents for Ex. 1-3 on page 310. The 
patterns can motivate a discussion of 
shapes and motions as well as sym- 
metry. 

e Have students use a semitransparent 
plexiglass mirror on the design on page 
311 to find lines of symmetry. Have 
them trace one shape in the design on 
tracing paper, and then turn the tracing 
paper while holding the center of the 
design in place with a sharp pencil. 
This will allow them to observe turn 
patterns. Tracing paper can also be 
used to find examples of slides and 
flips in the design. 

e Students may find it interesting to 
note the variety of patterns created by a 
simple kaleidoscope. They can dem- 
onstrate the principle of such an 
instrument by using two rectangular 
mirrors and one or more parquetry 
blocks. The mirrors are placed on their 
edges to form an angle and the blocks 
are placed within the angle formed. By 
varying the size of the angle and/or 
the arrangement of blocks, the pattern 
is changed. Two mirrors may be 
placed in a similar fashion on the 
photograph on page 311, so that the 
vertex of the angle is at the center of 
the design. 
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Pages 312-313 


OBJECTIVE Cheenti 
Demonstrate an understanding of the BPR Re A oe 
SES ene eens etre 1. the blue shape is 2. the blue shape is 3. the blue shape is 
unit the flip image of the slide image of the turn image of 
the red shape for the red shape for the red shape for 
Materials the flip line shown. nO the slide arrow shown. yes the turn angle shown. YES 


copies of page 1397, tracing paper, 
plain paper, a straight edge, and a 
sharp pencil for each student; a copy of 
page T399 or T400 for each student 
(optional) 














Copy each picture on graph paper. 
Then use tracing 


Answers 
4. the flip image. 


paper to help you draw 
are shown on page 1375. 
5. the slide image. 
































turn image. 

















turn angle 
+ 




















Skills 


Identify one figure as the flip image 
of another figure for a given 
flip line 

Identify one figure as the slide image 
of another figure for a given 
slide arrow 

Identify one figure as the turn image 
of another figure for a given 
turn angle 

Draw the flip image of a given figure 
for a given flip line, with a grid 
and without a grid 

Draw the slide image of a given 
figure for a given slide arrow, 
with a grid and without a grid 

Draw the turn image of a given figure 
for a given turn angle, with a grid 
and without a grid 
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T318-T319 





T314-T315 










T 322-T 323 





T 320-T 321 





P3162 0317 






T324-T 325 
































Turn a triangle to build a 
regular polygon and identify 
the polygon 
Make a tiling pattern using 
one shape 
Copy a picture from a square grid 
onto a grid with squares of a 
different size and onto grids with 
rectangles or parallelograms 
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Comments 


Provide the students with sufficient tracing paper, graph 
paper, and plain paper to complete these exercises. For Ex. 15, 
you may wish to give them a choice of using a copy of page 
T 397, T399, or T400. The students should not be rushed in 
these exercises. Allow them ample time to work carefully at 
tracing shapes and manipulating the tracings. 


Copy each picture on plain paper. 


Then use tracing paper to help you draw 
Answers are shown on page 1375. 


8. the slide image. 9. the turn image. 


Re arn Ww 
eae 


10. the flip image. 


_— 


ot Oi 
oe 


Copy this triangle. 
With C as the turn center 


for the turn angles, 
nswer is shown on page 1375 
12. use turns to build a polygon. 


13. Name the polygon you drew. hexagon 


i 


Ae 


tem 
turn angle 


turn angle 





i X 
Ne 





Use this triangle 
and tracing paper. 


/\ 
x 


Pain 


14, Draw a pattern that leaves 
no spaces. Use the triangle 
at least 9 times in your pattern. 
One pattern is shown on page 1375. 





Using a gtid of a different size, 


oa One picture is shown 
15. copy this picture. on page 1375. 





t 
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RELATED ACTIVITIES 


e Have students use parquetry blocks 
similar to those in the photograph on 
page 311 to show slides, flips, and 
turns for one shape at a time. For 
example, for a rhombus, use a red 
block and a blue block to show a slide 
(A), a flip (B), and a turn (C). 





Then have students work in pairs so 
that one student makes a pattern on one 
side of a line on a piece of paper. The 
other student shows the flip image of 
the pattern, using the given line as a 
flip line. 
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Pages 314-315 


OBJECTIVE Checking Skills 
Demonstrate competence in addition, Add. L Subtract. : 
subtraction, multiplication, and divi- oC 95612 1 e530 


sion; solve related word problems 3032 846 4231 
6786 $6458 2308 
3. $198.67 . 98 548 8 90257 

G26e 
107 816 
6 6375 
21 396 
532 
3\ O84 
. 46.118 
79.408 
18.698 
30.648 © 
174 272 





_$70.97+860.87$13104 

. 1858.9 + 2455.9 USI S 

. 91072 + 83 462 + 42 196 216 720 
2, 769 + 36 465 37 a 

3. 1.051 +4351 +2751 + 3.6581 H. cd | 

. 10.44 + 33. 38 +89. 62 193, uu 








LESSON ACTIVITY example, exercises for addition and subtraction. Skill 
with one operation can reinforce work with the inverse 
Using the Pages operation. 


3. Assign exercises involving whole numbers first so that 
difficulties with the algorithms may be resolved before 
decimals are encountered. 

4. Assign a few exercises from each section at a time so 
that skills in all operations are practiced together. 

Review concepts that students find difficult by adapting 
the lessons and activities on the appropriate pages. 


e The exercises are presented in four sections, each section 
dealing with one operation. Also, each section involves 
operating with whole numbers and with decimals, includ- 
ing amounts of money. Addition and subtraction exercises 
shown in the horizontal form require students to align the 
numerals correctly according to place value. 


e It would be preferable to have the students complete a few 
exercises each day for several days. The exercises may be 
assigned in different ways, according to the needs of the 
students. Some suggestions are given below. 

1. Assign only the addition exercises to review the skills 
with that operation. Then continue in a similar manner 
with the other operations. 

2. Assign a few exercises from one section along with a 
few from the section for the inverse operation, for 
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RELATED ACTIVITIES 

© Students may be asked to complete 

one or more of the following for extra 

practice and review. 

1. Use addition to check the answers 

for several subtraction exercises. 

2. Use multiplication (and addition 

where appropriate) to check the 

answers for selected division exer- 
cises. 

. Estimate the products for a selec- 

tion of multiplication exercises. 

. Write the word name for each 

addend in a selection of addition 

exercises. 

. Tell the place value of each digit in 

one or more numerals of an exer- 

cise. 

. Write the three or four addends of 

an addition exercise in order from 

least to greatest. 

. Write the fractions equivalent to the 

decimals in a selection of exercises. 



































T 341 


f 


ee 





Unit 15 Overview 


Ratio 


The first lesson of the unit introduces the comparison of two 
numbers by a ratio and students are shown how to represent a 
ratio by using a colon between the numerals and by writing them 
in the form of a fraction. Equivalent ratios are developed in the 
same manner as for equivalent fractions, namely, by patterns, by 
multiplication and division of the terms, and by cross products. 
The concepts of a ratio are then applied to situations where 
constant rates apply. Toward the end of the unit, ratios are 
presented with 100 as the second term, along with the word 
percent and the symbol for it. The Problem Solving lesson 
presents situations in which numbers are approximated and then 
compared by means of ratios using simpler terms. Another 
Problem Solving feature extends the concepts and skills of chess 
beyond those in the basic lesson on ratios. 


Prerequisite Skills 


@ write numerals for fractions 

e multiply to find equivalent fractions 

@ use multiplication or division to find the missing term in two 
equivalent fractions 

@ write the cross products for two equivalent fractions 

® use cross products to find the missing term in two equivalent 
fractions 

@ write decimal hundredths 


Unit Outcomes 


@ write a ratio using words, using the symbol :, and using 
fraction notation 

© use patterns or multiplication to find equivalent ratios 

© use multiplication or division to find the missing term in two 
equivalent ratios 

® use cross products to find the missing term in two equivalent 
ratios 

© use patterns or multiplication to find equivalent rates 

e find the missing term in two equivalent rates 

@ use cross products to find the missing term in two equivalent 
rates 

@ associate a percent with a ratio that compares an amount to 
100 ; express the relationship ‘‘n to 100’’ using words, using 
the symbol :, as a fraction, as a decimal, and as a percent 
(halves, fourths, fifths, tenths) 

© solve word problems involving ratios and rates 

© use ratios to estimate lengths 


Background 


There are a number of ways in which numbers may be 
compared. The difference of two numbers can be found by 
subtracting one from the other and determining how much 
greater (less) one is compared with the other. For example, the 
statement 8 — 5 = 3 establishes the difference of 8 and 5 as 3 
and leads to such statements as 8 > 5 and 5 < 8. 

Certain numbers may be compared in terms of multiplication, 
if one is a multiple of the other. For instance, 40 and 8 may be 
compared by stating that 40 is 8 times 5 (8 x 5 = 40). An 
inverse form of comparison of these two numbers involves a 
fraction, such as 5 is one-eighth of 40, or ¢ of 40 is 5. Two 
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numbers may also be compared in a ratio which uses them in 
one expression. There are two accepted symbolic forms for 
writing a ratio: one separates the numerals by a colon, as in 5:8; 
and the other uses the fractional form ;. Both of these are 
interpreted as comparing the number 5 with the number 8 and 
they are read ‘‘five to eight’’. The numerator of ¢ and the first 
named number of 5:8 indicate that the 5 is being compared to the 
8, not vice versa. For instance, in diagram A there are 5 circles 
and 8 squares, so the ratio of the number of circles to the number 
of squares is 5 to 8 (5:8, 2). The ratio of the number of squares 
to the number of circles is 8 to 5 (8:5, =). 


O O 
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000 
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In previous work with fractions to denote part of a whole or 
part of a set, the numerator and the denominator represented 
parts of the same unit or set. For the fraction > in reference to 
diagram B, the 4 refers to the number of gray squares and the 9 
to the number of squares in the whole set. In a ratio expressed in 
fractional form, the two numerals (numerator and denominator) 
usually refer to different sets. For B, two sets may be considered 
— a set of 4 gray squares and a set of 5 white squares. The ratio 
of the number of gray squares to the number of white squares is 
4 to 5 (4:5, 2), and the ratio of the number of white squares to 
the number of gray squares is 5 to 4 (5:4, +). However, the ratio 
4 to 9 (4:9, =) compares part of the set to the whole set, namely, 
the number of gray squares to the number of squares in all. 

Ratios may be expressed in equivalent forms using the same 
techniques as with fractions. Refer to the Overview for Unit 13, 
paying particular attention to the parts dealing with equivalent 
fractions. Number sequences, multiplication, and division may 
be used to obtain equivalent ratios. In the ratio table shown, the 
numbers for adults may be extended by increasing each number 
in the sequence by 2, and the numbers of students may be 
extended by increasing each number by 25. The missing terms in 
the ratio table may also be found by using multiplication and 
division. For instance, 8 (adults) is 4 times the unit of 2 (adults), 
so the number of students supervised by 8 adults is 4 x 25, or 
100. To find the fifth ratio in the table, the two numbers in the 
ratio, 2 and 25, may be multiplied by 5 to obtain the numbers 10 
and 125. The ratios 2:25, 4:50, 6:75, and so on, all represent 
the same ratio and the symbol = may be used between them in 
pairs to show that they are equivalent. — 


2 adults to 2 
supervise 25 students 25 









2:25 = 4:50 225°=" 6175 4:50 = 10:125 
a2o = 4 sg gee | REIS may es 
25 50 25 75 50 125 

Equivalent ratios may be checked and on 


missing terms in equivalent ratios may be 
found in the same manner as with x= 
fractions. In the example shown, the cross 


products (300) are the same. The missing 2 xX HM = 25 x 8 
term in the equivalent ratios 2:25 and 8: 2 x M = 200 

can be found by using cross products and M = 200+ 2 
the operations of multiplication and divi- @ = 100 


sion. 





There is little difference between the concepts of ratio and 
rate. The term ratio may be applied to comparison of abstract 
numbers, whereas the term rate is almost always used in 
applications in real life. A ratio might relate to a single instance 
and it might not be logical to extend it to equivalent forms, but a 
rate may be extended. For example, if 225 cars and 75 trucks 
proceed through an intersection over a certain period of time, the 
ratio of the number of cars to the number of trucks is 225 to 75 
or, in its simplest equivalent form, 3 to 1. But it would not be 
logical to conclude that over a longer or a shorter period of time 
the same ratio would prevail. In contrast, a machine that fills 2 
jars every 11 seconds operates at a constant rate, and the rate 
may be extended in a table, as shown. It is logical to extend rate 
tables to any desired number of multiples. 


meio} 18 | 20 
Pes eS. | 99~) LTO 


number of jars 2) 4| 6 


number of seconds | 11 


Probably the most frequently encountered ratio in real life is 
the one we call percent. The term percent means ‘‘out of 100’’, 
or “‘compared to 100’’, from the Latin words per meaning 
through and centum meaning hundred. Ratios which have 2, 4, 
5, 10, 20, 25, and 50 as their second terms may be expressed as 
percents by finding equivalent forms for them with 100 as the 
second term. As with the other forms for showing a ratio, there 
are two terms in showing a percent, although the numeral 100 
appears as the symbol %. Thus, “ is equivalent to 65%, in 


> 100 
which 65 represents the first term and %, the second term. 





Teaching Strategies 

Since the first lesson in the unit involves the numbers of 
pieces in the game of chess, it would be advisable to have a 
checkerboard and checkers and a chess set in the classroom 
before Unit 15 is begun. Students who know the games may be 
encouraged to play them in their spare time or as extracurricular 
activities. It may even be possible to organize a small 
tournament in these games. Familiarity with the names of the 
various chess pieces beforehand would help the students to 
concentrate on the mathematical aspects of the lesson. 

Equivalent ratios may be found by completing number 
sequences which list multiples of the terms. For example, 
equivalent ratios for ; have multiples of 2 for their first terms 
and corresponding multiples of 3 for their second terms. 
Therefore, in preparation for the work on equivalent ratios, 
students may be asked to write sequences showing multiples of 
numbers. A complete table of these would, of course, appear 
very much like the products in a multiplication table. From rows 
of these multiples, a ratio table of equivalent ratios can be 
constructed very quickly. For example, the ratio $ uses 
corresponding number pairs from the sequences for 3 and 5. It is 
obvious that if corresponding multiples of two numbers are 
used, the equivalent forms of the ratios are actually obtained by 
either multiplying or dividing the terms by the same number. 


2 bea: Ona) 118 

Sulla yaa HE ere ed 
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The ratio > is actually the fourth multiple of =; that is, each 
term of 2 is multiplied by 4 to obtain 3}. Similarly, the ratio 7 





may be expressed in an equivalent form by dividing each term 
by a common factor of 24 and 40. Thus, =* = + (division by 
2), iy = 7p (division by 4), and 34 = 2 (division by 8). Any of 
these approaches will strengthen students’ understanding of 
ratios and will also reinforce their awareness of the relationships 
and structure of our numeration system. 

For the lesson on pages 320 and 321, it is suggested that slides 
of different areas of the classroom be projected onto a screen so 
that ratios may be established between sizes on the screen and 
actual sizes of the objects pictured. If such slides are not 
available, some of the students may have recent slides of 
themselves from which their real and projected heights may be 
compared and expressed as ratios. 

Finding missing terms in equivalent ratios by means of cross 
products involves the two operations of multiplication and 
division. For example, to find the missing term in 2 = s, the 
multiplication step is 6 X 6 = 36, and then the division step is 
36 + 9 = 4. Speed and accuracy in completing equivalent ratios 
are dependent on mastery of basic facts and skills in these 
operations. Many of the exercises on pages 323 and 327 can be 
completed at a glance by merely using basic facts. Quick 
reviews and drills of such facts are recommended. 

Some of the more capable students may learn the percents that 
are equivalent to simple fractions, such as + = 50%,z = 25%, 
= = 20%, and multiples of these. The work in Unit 13 with 
fractions and decimal equivalents may be reviewed to develop 
this link between fractions and percents. 

Students might be directed to look for and list places and 
situations where percents are used, such as banks and sales of 
merchandise. They might also be directed to 
watch for instances where sales personnel 
use rate tables or charts of costs to determine 
the cost of more than one item. For instance, 
a service station operator might consult a 
chart, similar to the one shown, in writing 
out a statement after changing the oil in a 
car. 

If any weaknesses become apparent in the Checking Up 
exercises on page 331, they should be identified carefully since 
many of the skills are the same as those used in working with 
fractions. It may be advisable to reteach and review related 
topics from Unit 13 and Unit 15 at the same time. 





Materials 


a chess set, a game of checkers; an eight-by-eight section of 
squared paper for each student (optional) 

4 red checkers, 8 black checkers, a mass of 1 hg, a mass of 
10 dag 

slide projector and slides (optional) 

centimetre ruler for each student 

several cubes showing 3 yellow faces, 2 red faces, and 1 blue 
face 

a Canadian flag, a dollar bill 


Vocabulary 

ratio percent, % 

equivalent ratios hectogram, hg 

ratio table decagram, dag 

scale kilometres per hour, km/h 
rate names of pieces used 
equivalent rates in chess 

rate table rate of exchange 
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Pages 316-317 
LESSON OUTCOME 


Write a ratio using words, using the 
symbol :, and using fraction notation 


Materials 

a chess set; a game of checkers; an 
eight-by-eight section of squared paper 
for each student (optional) 


Vocabulary 
ratio, names of pieces used in chess 


Prerequisite Skills 
Write numerals for fractions 


Checking Prerequisite Skills 
Write a fraction to show how much is 
shaded. 


1. 


OL 





15 RATIO 
Writing Ratios 


A chess game has 
4 knights and 16 pawns. 


The ratio of knights 
to pawns can be written 
in different ways. 


4 to 16 


» pawns + 


(knights 


Ue 





© knights ® 





ts 


Rook Knight Queen King 


" * pawn $) Bishop 


Working Together 


Give the first number for each ratio. Complete. 


Seeiator9 7 2, AG.16%5. 10 


3. the number of rooks for a player 
to the number of rooks in a game 2 





4 to 12 u49 





Give the second number for each ratio. 


4. 1 out of 4 U 5. 6 out of 6 © 





6. the number of bishops for a player to 
the number of bishops for another player 2 





LESSON ACTIVITY 


Before Using the Pages 


@ Display a set of checkers and have students arrange the 
checkers on the checkerboard for a game. Establish that 
there are 12 red checkers and 12 black checkers at the 
beginning of the game. Have two students play the game. 
As checkers are captured, have students describe the 
number of red checkers to the number of black checkers 
that are on the checkerboard. You may wish to show the 
ratios in a list on the chalkboard as the game progresses, 
without referring to the term ratio. 


red checkers black checkers 


12 12 
‘lal 12 


11 Y) 
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Using the Pages 


@ Ask what game is shown in the photograph. For students who 
are not familiar with the game, it would be advisable to 
display a chess set and to establish that there are 32 pieces. 
Have them refer to the photograph to help in identifying the 
different pieces by name. Ask questions such as ‘“‘How 
many knights are there?’’ and ‘‘How many rooks are 
there?’’ Draw attention to the headings at the top of page 
316 and tell the students that the numbers of objects in two 
sets can be compared by a ratio. Point out that the ratio ‘*4 
to 16°’ compares the number of knights to the number of 
pawns. Emphasize the importance of associating the first 
number in the ratio with the first set named and the second 
number with the second set named. For example, the ratio 
“4 to 16” is not the same as the ratio ‘*16 to 4’’; the latter 
compares the number of pawns to the number of knights. 
Note the different ways of writing the ratio: 4 to 16, 4:16, 
and =. Each is read ‘‘four to sixteen’’. 


Working Together: Ex. 1-3 deal with identifying the first 
number in a ratio. Ex. 4-6 deal with identifying the second 





Exercises 





Complete. Write each as a ratio 
6. 2 out of 72:7, 2 


in two other ways. 
ZatOnS | = 


3to4 | a, 8. 8 to 12:12, 9. 








base 46.17 10. 1 out of 31:3,4 11. 7:10 7010, 5 





het ceitllosedl? 12. 15 to 100 15:100, 72513. 74 O+14, Oto 14 














+ | eee leno 14. 4out of 44:4, 15. 15:8 15 +o 2, ! 





For each of these, write a ratio in three ways. 
Examples: 4 moves out of 9 moves 2 players for 1 game 
4 out of 9, 4:9, 4 2 for) 2:1,2 
16. a score of 4 games 17. a score of 0 games 
to3 games 4 +o 3,433, 4 to 6 games 0 +o G, 0:6, - 
18. winning 8 games out 19. 2 players out of 26 players 
of 8 games 3 out of 8; 3:3; 5 in the final competition 2 out oF ao, 
20. the number of rooks in a 21. the number of pawns for Uae; DQG 
chess game to the number a player to the number 
of players in the game4 toa,4a, 4 of knights for a player 8 toQ, 3:2, al 
. the number of kings in a 23. the number of queens in 
chess game to the number a chess game to the number 
of pawns in the game Q +o 1G, A:16, 4 of players in the game Q +o Q, aca 


In a chess game, a knight’s move is 2 squares along a row 
or column and then 1 square to the left or right. A knight 














RELATED ACTIVITIES 


e Have students work with balance 

scales and such objects as pieces of 

new chalk, erasers, keys, washers, 

nails, scissors, corks, pennies, and so 

on. Have them find, for example, the 

number of nails that will balance one 

pair of scissors and write the corre- 

sponding ratio. 

e Have students write ratios to com- 

pare numbers for examples similar to 

the following. 

1. the number of girls in the class to 
the number of boys 

2. the number of teachers to the 
number of students in the class or in 
the school 

3. the number of doors to the number 
of windows in the classroom 

4. the number of Grade 4 teachers to 
the number of Grade 5 teachers 

5. the number of students in the class 
who walk to school to the number 
of students who ride 

6. the number of vowels to the 
number of consonants in a student’s 








can move over other chess pieces, but cannot land on a square IRIS 
already occupied except to capture an opponent's piece. 
1. How many first moves 2. For each of the possible 
are possible for a knight first moves for a knight, 
when the board is set up how many moves are possible 
for a game as shown for the player's second move 
in the photograph? 2 with the same knight? 
sf i iti 3 for one, 5 for = 
ow many possible positions Linas ae PROBLEM 
are there for a knight SOLVING 
after 2 moves? 6 A dee y 
number in a ratio. Ex. 7-10 involve the three forms for A Me Saale B ie Bas Bach a) jin esl 
writing a ratio. Point out that for a ratio written as a 
tie : SLB PReaPRRre 
fraction, the first number is the numerator and the second BAB eCrRan jal Boca ain ins 
Hee fate Unborn! a [> faa Th el 
Exercises: Students may refer to the photograph on page 316 or BBBEkREae a 
to a chess set for assistance with Ex. 20-23. ae ee C= 
Problem Solving: Students can be grouped for these exercises et 4 Li sal 
so that in each group there is at least one student familiar LE. . 
with the game of chess. As an alternative, discuss the 
introductory statements with the students before they begin 
the exercises. Demonstrate the L-shaped move for a knight Assessment 
on a chess board. You may wish to give each student an Write eae as a ratio in two other ways. 
eight-by-eight section of squared paper cut from copies of 1. ese ot 3259 os ki 1'7 +o 100 
page T 397, to help in determining the answers. Diagram A os IS '7:100 
shows the two possible first moves for one knight. Diagram Write a ratio in three ways. 
B shows the possible second moves from those first 4. a score of 5 games to4 games 5 +oU & 
positions. Note that one of the possible moves for a knight 5:4 ae 


is a move back to the original position. 





Pages 318-319 
LESSON OUTCOME 


Use patterns or multiplication to find 
equivalent ratios; solve related word 
problems 


Writing Equivalent Ratios 


1 hg (hectogram) is the same mass as 10 dag (decagrams). 


Materials 
4 red checkers, 8 black checkers, a 
mass of | hg, a mass of 10 dag 


Vocabulary 
equivalent ratios, ratio table, hecto- 
gram, hg, decagram, dag 


1 : 10 


“The ratios 1:10 and 2:20 are equivalent ratios. 


Prerequisite Skills 
Multiply to find equivalent fractions 


Checking Prerequisite Skills 
Find poe bractions, 


1. 
BDC 


- If both numbers in a ratio | 

are multiplied by the same 
“number to give another ratio, | 
ie the ratios are ®, aulvalen, ae 


This ratio table shows 
equivalent ratios. 

















5 A fee 
a wa 53 os 








108 “10 xB} 10 > £10 +88 > 
1 hg: VG 2 hg: 30 dag 3 hg: 30 dag 4 hg: aonen Foy 50 dag 


i Edah) is Faesoh ratios = chews Aas ratio of ‘the mass 3 4 
a in cecteuisns to an eaua mass in decagrams. S 


318 





LESSON ACTIVITY 


for hectogram and dag for decagram. Display an example 
of each mass. Ask students to identify the hectogram 
masses and the decagram masses in the photographs. Have 
them relate each photograph to the corresponding ratio. 
Ask how many decagrams would balance 3 hectograms. 
the number of black checkers. Have three students show on Discuss the ratio table and have students explain how to 
the board different ways of writing the ratio. obtain other ratios equivalent to 1:10. Emphasize that 

4 sts 4:8 4 multiplying each number in a ratio by the same factor gives 

an equivalent ratio. 


Before Using the Pages 


e Display a group of 4 red checkers and a group of 8 black 
checkers. Ask for the ratio of the number of red checkers to 


8 
Rearrange the checkers to show 4 groups with 1 red checker 


and 2 black checkers in each group. Develop that this Working Together: These exercises emphasize that equivalent 


arrangement shows there is 1 red checker for every 2 black 
checkers. Establish that the ratio 4:8 is the same as the ratio 
1:2. Lead the students to recognize that the ratios 4:8 and 
1:2 correspond to the equivalent fractions = and +. Ask 
what name can describe such ratios as 4:8, 3:6, 2:4, and 


ratios are found by using the same procedure as for 
equivalent fractions: when one term of a ratio is multiplied 
by a number, the other term of the ratio is multiplied by that 
same number. Students may complete patterns to find 
equivalent ratios for Ex. 4 and S. 





1:2, and have students explain their answers. Exercises: Ex. 7 and 8 are starred because the simplest form of 


the ratio is not provided. Students can think of number 
patterns or multiplication facts to help complete the 
exercises. Note that ratio tables are suggested for Ex. 13 
and 14 in the same way as they are shown for Ex. 9-12. 


Using the Pages 


© Draw attention to the title of the lesson on page 318 and have a 
student read the statement below it. Note the symbols hg 
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RELATED ACTIVITIES 


e Ask students to read some of the 
Working Together completed exercises aloud to empha- 
size that the fraction +, for instance, 1s 
read ‘‘four to one’’ when it represents 
a ratio. 

e Have students draw pictures to 
match a list of equivalent ratios. For 
example, suggest that 2 eggs are 
needed to make | cake. 


OO ROO MeO ine OO 


cy ia | ee 


Complete. 








Exercises 


Complete. Use patterns or e Have the Students measure the 
length of their paces to the nearest 
centimetre. Then have them write a 
ratio table. 


pateet Mice P| me Ah Sy ae 
jcentimetres[44 [ [| || 


e If students completed the first activ- 
ity in Related Activities on page T 345, 
they may use their results to complete 
ratio tables similar to the following. 
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Complete these ratio tables. 


9. ee 1000 | 2000 


| litres 


uo ala ojo ON Alan 


= 
fo) 














. | decimetres 1 gz 
centimetres | 10 0 | 40 | 


11. | years | LOO zl etaduseet or q [ minutes | 1 AL Pui f 
jcenturies | 1 | ?,]?.| 2 ? seconds | 60 fy acl e ele 


Use a ratio table to solve each of these. 























13. 1 can of frozen juice and . 500 mL of flour are 
3 cans of water are needed needed to make 1 cake. 
to make lemonade. How many How many millilitres 
cans of water are needed of flour are needed 
for 7 cans of frozen juice? 2 to make 4 cakes? 3000 





However, some students may be able to answer the 
questions without the use of tables. Keep in mind that there 
are two ways to show a ratio table, as indicated below for 


xen: 
esa engaroi | 






cans of frozen juice 
cans of water 





cans of frozen juice fs 


Assessment 
Complete. Use_patterns or multiplication. 
Cone Usp pares obits 





"eS. CoNnSaeMO Wain Be 
Complete the ratio table. 
2. [aos [7 [9 Jat [8 [58 | 
Fess | if [3 [4 [5 


Solve. 











3. There are 6 pencils in one pack. How many pencils are there 
in 4 packs? QU 
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Pages 320-321 
LESSON OUTCOME 


Use multiplication or division to find 
the missing term in two equivalent 
ratios; solve related word problems 


Materials 
slide projector and slides (optional) 


Prerequisite Skills 

Use multiplication or division to find 
the missing term in two equivalent 
fractions 


Finding the Missing Term in Equivalent Ratios 


An object that is 3cm 
tall on the screen has 
a real height of 8cm. 


The ratio of height 
on the screen to 3 
real height is Be 


8 


To find the real height of the fence, 


write 3 s 48 


8 @ 


To find the missing term, 


The height of the fence 
on the screen is 48cm. 
What is its real height? 


The ratio of the height 
of the fence on the screen 
to its real height is 


Checking Prerequisite Skills 
Find the missing term. 


1,2= 86 Nye 


8 
2 


co| bo 


uO 
65 02S \ 8 
3. 42 7 4. 18 4 


8 and 16. 








q Then multiply 





\ 
48 


128 


The real height of the fence is 128 cm. 


Here is an example of how the missing term 
can be found by division. 


LESSON ACTIVITY 


Before Using the Pages 


@ In advance of this lesson, you may wish to take a few slides of 
familiar objects or of different areas in the classroom. One 
or more slides can be projected on a screen at a 
predetermined distance from the projector. Students can 
then measure the heights of objects on the screen and their 
real heights in the classroom, noting the equivalent ratios. 


Using the Pages 


e Students used multiplication and division on page 263 to find 
the missing term in two equivalent fractions. In this lesson, 
the same procedure is used to find the missing term in two 
equivalent ratios. 

Ask a student to read the introductory statements that 
introduce the ratio 3 to 8 and to relate the statements to the 
illustration. You may wish to develop a ratio table on the 
board and have students explain the ratios. 


| 348 


To find the missing term, Then, divide 12 by 6. 














height on the screen in centimetres 3] 6] 9| 
real height in centimetres 8 [16 |24 | 


Direct the students’ attention to the illustration once again 
and have a student read the statements above it. The real 
height of the fence can be found by extending the ratio 
table; but if the students suggest this, ask for a way of 
finding the real height without having to determine any of 
the other equivalent ratios. Establish that ¢ and <2 are 
equivalent ratios and that the missing term can be 
determined by thinking of multiplication. Discuss the 
example at the bottom of page 320 to demonstrate that the 
missing term can be found by division. 


Working Together: These exercises emphasize that each term 


of a ratio must be multiplied (divided) by the same number, 
in finding the missing term for two equivalent ratios. Ask 
students to explain their work and to read the equivalent 
ratios aloud. 


RELATED ACTIVITIES 


Working Together @ Have students write equivalent ratios 

Pomrletenenchtotitnece: to solve problems similar to the follow- 

2x 4 ing. 

1. There are 12 months in one year. 
How many years are in 168 
months? 

2. There are 7 days in one week. 
How many days are in 19 weeks? 

e For enrichment, problems similar to 

the following may be assigned. 

1. A row of 10 pennies is 19 cm long. 
How many pennies are there in a 
row 133 cm long? 

How long is the row of pennies 


Exercises having a value of $2.00? 
Complete each of these. 2. A stack of 7 pennies has a height of 
1. 1-86 bs y 1 cm. What is the height of a stack 
B= ay ; . of pennies having a value of $1.05? 
6. 78s What would be the value of a stack 


of pennies | m in height? 

3. Two dimes placed side by side 
measure 36 mm. How many dimes 
are there in a row 90 mm long? ina 
row 18 cm long? 
How long is a row of 12 dimes? 
How long is a row of dimes having 
a value of $5.00? 

| For the slide. shown on the screen, write a pair 

of equivalent ratios. Then solve the problems. 


26. The girl is 51 cm tall 27. The baseball bat is 33 cm 
on the screen. What is long on the screen. What 
| her real height? !3G cm is its real length? 223 cm 


28. The poster is 15cm wide *29. The poster is 24cm long 
on the screen. What is on the screen. What is 
its real width? 4O cm its real perimeter? 25G cm 





Exercises: Before the students begin the exercises, discuss the 
procedure that would be used to answer Ex. 21-25. Also, 
point out that Ex. 26-29 refer to the information in the 
worked example on page 320. Ex. 29 is starred because 
information must be obtained from Ex. 28 and the solution 
requires more than one step. Some students may find the 
perimeter for the poster on the screen first (78 cm) and then 
work with the equivalent ratios ¢ and 4°. The solution may 
also be found by finding the missing term for = = = first 
and then finding the perimeter of the real poster. 


Assessment 

Complete. 

{ese 38 2, 2 = ae 3,2— al6 
° 9 eel She ere oT 68 


Write a pair of equivalent ratios and solve the problem. 


4. The ratio of height on the screen to real height is 7. The 
height of the fence on the screen is 45 cm. What is the real 


height of the fence? | —~ US 
5-8 135 cm 
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Pages 322-323 
LESSON OUTCOME 


Use cross products to find the missing 
term in two equivalent ratios; solve 
related word problems 


Finding the Missing Term Using Cross Products 


The scale on the map shows that 1cm on the map 
represents 32 km. On the map, the distance between 
Louisbourg and Sable Island is 6cm. What is the 
distance between these places in kilometres? 


Materials 

: eat h d The ratio of the map distance 1 
centimetre ruler tor each student in centimetres to the real distance in kilometres is 32. 
Vocabulary The ratio of the distance between 
scale Loulsbourg and Sable Island to Here is another example 


the real distance is of finding the missing term. 


6 6 


a 
| 8 of bie 2. 


_. S50 


To find the real distance, 


write 


32 SS 


Use cross products. 


6 6x 12 


8 xX @ 


and use cross products. 


1X @ 


The distance between Louisbourg 


52676 


8x 
9 


and Sable Island is 192 km. es 


Working Together 


Write the cross products. 


3 9 
EN ae: 


S215 S274 
322 


LESSON ACTIVITY 


Before Using the Pages 


© Ask students to suggest pairs of equivalent fractions, for 
example, < and +2, and pairs of fractions that are not 
equivalent, for example, 3 and +. Write the fractions on the 
board and have students demonstrate that cross products are 
equal for equivalent fractions and not equal for other 
fractions. Have them use cross products to find the missing 
term in two equivalent fractions. 


15 
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© Review that a ratio can be written using fraction notation. For 
example, the ratio of the number of girls to the number of 
boys in the class might be shown as +z. Ask the students 
whether cross products can be used to find the missing term 


in two equivalent ratios, for example, +2 = ® . 





Use cross products to complete these. 
= 28 1 B35 ¥ 

2. i = ha 3. 3 = 40 4. = §G 

laQx ay lex le 





Using the Pages 


@ Begin with a discussion of the map on page 323. Have 
students identify the provinces shown and read the names 
of several places on the map. Draw attention to the scale 
and have students explain its significance and how it is used 
to find real distances. Point out that the scale ‘‘1 cm to 
32 km’’ can be expressed as the ratio >. Ask questions 
such as ‘‘What distance is represented by a length of two 
centimetres?’’ and ‘‘How many centimetres represent a 
distance of ninety-six kilometres?’’ 

Have a student read the word problem at the top of page 
322. You may wish to have the students use their 
centimetre rulers to check that the distance between 
Louisbourg and Sable Island is 6 cm on the map. Discuss 
with the students each step of the worked example to find 
the real distance between these two places. Emphasize that 
equivalent ratios have equal cross products. A second 
example is provided to demonstrate the use of cross 
products. Note that the missing term for 5 = < in the first 
example can be found in one step by using only 
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Exercises 


Complete each of these. 
ie 
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= or * to make true statements. 


21 Oe =IN222 3 @ $3023, 2@4 Fe) 24: 


Si heattsbourg 
of length and the width of the rectangle 





RELATED ACTIVITIES 


e Provide the students with maps of 
your community or province. Have 
them find actual distances between 
various points on the maps by using 


the scales. 
orp e For enrichment, give each student a 
F Sood copy of the large rectangle on page 


T 382. Have the students measure the 


and find the perimeter and the area. 
Have them fold and cut the rectangle 
| into four identical rectangles. For one 
\ of the rectangles, have them measure 
the length and the width and find the 
| perimeter and the area. The results 
| may be shown in a chart. They may 
\ use their results to write ratios compar- 
ing lengths, widths, perimeters, and 
areas of the two rectangles. Then they 
may use cross products to determine 
whether any two of the ratios are 


equivalent. 
Shape | Length|/Width |Perimeter| Are 
(cm) _ |(cm’) 


West Point d 
wy 


Sable Island 





(cm) 





25. 208 = 









For each of these, use the map to find the real distance, “"2wers are given to 
the nearest kilometre. 


27. Halifax to Saint John 189 km 
29. Lunenburg to Sable Island 314 km 
31. Charlottetown to Pictou GU km 


26. West Point to Yarmouth UUS km 
28. Dartmouth to Sydney 228 km 
30. Moncton to Saint John \Q25 km 





multiplication. However, the second example requires two 


steps. 
‘Ge SS -=7 
30 = & 6 xX 12)= 8 <x EE 
32° 6-7 2+8=9 


Working Together: Ex. 1 and 2 deal with writing cross 
products. This skill is applied for finding the missing term 
of the equivalent ratios in Ex. 3 and 4. 


Exercises: Draw attention to the instructions for Ex. 21-25. Ask 
a student to explain a procedure for determining the correct 
symbol. For Ex. 26-31, point out that it will be necessary 
to use a ruler to measure the number of centimetres between 
specified points. Note that the real distances are not the 
driving or the sailing distances. 


Assessment 
Complete. 

he, ee 4, 18 one a/ 
leap == \9 Set 
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Use = or # to make true statements. 

2 6 4 8 ot 
ah Gre =) aay ee 4.,;860n = 
Find the real distance. 


5. The scale for a map is 1 cm to 45 km. On the map, the 
distance between Toronto and London is 4 cm. !20 km 
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Pages 324-325 
LESSON OUTCOME 


Use patterns or multiplication to find 
equivalent rates; solve related word 
problems 


Vocabulary 
rate, equivalent rates, rate table, 
kilometres per hour, km/h 


Prerequisite Skills 

Write ratios using fraction notation; 
use patterns or multiplication to write 
equivalent ratios 


Checking Prerequisite Skills 
Write the ratio. 


1. a score of 3 games to 8 games 3 
2. 4 players for 1 game U 
| 


Complete. Use patterns or multiplica- 
tion. 3 8 


3. 26 aa eh eG 30 35 30 





The rates 900:1 and 1800:2 are equivalent rates. 


This rate table shows 
equivalent rates. 


Writing Equivalent Rates 


This plane can travel at a rate of 900 km in 1h 
which is a speed of 900 km/h (kilometres per hour). 


“” If both numbers in a rate A 
“* are multiplied by the same é.. 
* number to give another rate, ; 
' the rates are equivalent. |; 


3008) 00x B) WoO 








— oa == a = 
10 15 a a a 
\@ 20 au kilometres 
360 4S SY 





hours 
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LESSON ACTIVITY 


Using the Pages 


© Begin with a discussion of the photograph on page 324. Some 
students may recognize that the type of aircraft shown is a 
737. Have a student read the statement above the 
photograph. Draw attention to the symbol km/h for 
kilometres per hour. Ask how far the plane would travel in 
two hours if the speed is 900 km/h. Have a student read the 
statement below the photograph and explain the expression 
equivalent rates in her/his own words. Introduce the rate 
table, pointing out that it is similar to a ratio table. Develop 
that the rate “900 km in | h”’ can be expressed as a ratio in 
the form of a fraction, “2°. This can help students to 
understand the statements in the ‘‘thought clouds’’ above 
and below the table. 
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900 | 1800 | 2/0003 
1 ee 





2700 km 3600 km 4500 km 
in 3h in 4h in 5h 





Exercises: When the students have completed Ex. 1-4, it would 
be advisable to have them interpret the patterns as rates. For 
example, for Ex. 1, a student might suggest that a rate of 2 
books read in 3 months is equivalent to a rate of 4 books 
read in 6 months, and so on. Ex. 4 is starred because the 
simplest form of the rate is not given and must be 
determined from the pattern. Note that rate tables are to be 
used to solve Ex. 9-14. In this way, students can use 
patterns or multiplication to extend and complete the table 
as far as necessary to solve each problem. For example, for 
Ex. 9, the table would show from | h to 4 h. Remind the 
students that a speed of 5 km/h is a rate of 5 km in 1 h. 


Keeping Sharp: These exercises provide practice in computa- 
tion without written work. The students are to write only 
the result of performing the operations from left to right in 
each exercise. 





Exercises 


Complete each of these patterns. 
6_mo glO mlQ wl4 








— w3d 940 948 56 
24 B28 935 eiQe4q 


[7] 14 | all eh 
2a 4)-2el 7a) fo 


Answers will vary for Ex. 5-8. 
































7. | years 1 | | 23] 2 a? 
| grams [10] ?ad aq ?uq 80 


Use a rate table to solve each of these. 








. | minutes 
steps 


9. Percy walked at a speed 10. Meg ran 16 km at a rate 
of 5km/h. How far did of 2km in 9min. How 


he walk in 4h? 20 km long did she run? 7a min 








. Hazel read 55 pages every 
2h. How long did it take 
her to read 440 pages? \Gh 


. Records are on sale for 
$15 for 4 records. How 
much do 20 records cost? $75 
. A small record turns 
45 times each minute. 
How many times does 
it turn in 4min? i30 


. A large record turns 
33 times each minute. 
How long does it take for 
the record to turn 231 times? 7/7 min 


Write only the results. 


1. 2X3 x Seal P21 Ae Gity?, NO 2, 4— 1+ 0 + 52 peb0L Odin! @ 


~ 16746880100 '43="3 SHO 4. 


. 39+ 10+ 7000 — 6000 —5 +1 \O456. 


. 9642 x 0 x 538 + 635 — 5 — 200 4308. 


54+>9x7+6+58+300-—100 |aeS 
6.x 6.9.x 84 82160 =.25. 75 
3206 80200 50FA7 =0y2 159 





. 3x 200-100 x 8+6x5=10 4 10. 20x9=+=3+8-—20+0-8 HO 
F 7000 — 4000 — 999 — 1 + 200 4-5... 12. 60 6X 255% 48 rIIV YS 
. 1000 x 6 +100 +2 x 30 x 30 +10 2/700 

. 900 x 2+=3x4+100+8-=3 | 

. 20+4x 50-5+55-—275+10 35 





Assessment 
Complete the patterns. 


(oe wees ees 8 


a eo oD oe 44 
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Use a rate table to solve the problem. 





Answers may vary. 





3. Susan counted 8 heartbeats in 5 seconds. How many 
heartbeats would there be in 30 seconds? “US 


RELATED ACTIVITIES 


e Students may find it interesting to 
measure the rates for various objects 
such as wind-up toys, electric trains, 
and battery-operated toy cars. Have 
them measure the number of centime- 
tres an object travels in 1 min, the 
number of laps a train completes in | 
min, and so on. Some students may be 
challenged to express some of the 
speeds in kilometres per hour. They 
may also be interested in finding their 
own rate of walking. 

e Have students find the cruising 
speeds of different types of aircraft and 
write corresponding rate tables. 
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Page 326 
LESSON OUTCOME 


Find the missing term in two equiv- 
alent rates; solve related word prob- 
lems 


RELATED ACTIVITIES 


e Paste advertisements of sale items 
and prices on a large chart. Use the 
information to generate word problems 
for students to solve by using equiv- 
alent rates. 


2 loaves /69¢ 


a 


Save 16¢ on 
each litre of juice 


(limit 6L per family) 


1. How much for 8 loaves of bread? 
2. How much saved on 4 L of juice? 





LESSON ACTIVITY 


Finding the Missing Term in Equivalent Rates 


Kevin rented a bicycle at 
the rate of $2 for 3h. How 
much did he pay for renting 
a bicycle for 12 h? 


The cost of renting a bicycle 
is at the rate of $2 for 3h, 
or 2. 

The cost of renting a bicycle 
for 12h is $M, where 


* are equivalent rates. .° 


To find the missing term, 
think 





Then multiply 2 and 4. 


py a 
< ye c= 82 


=) 12 
1 ee 


He paid $8 for renting 
a bicycle for 12h. 
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Solve. 


9. Ned has $6 to rent a bicycle 


at the rate of $3 for 4h. 
For how many hours can he 
rent the bicycle? 3 


. Julia’s family pays $345 


each month to rent their 
house. How much do they 
pay for 7 months? $QuU|5 


. 5 pens cost $2. How 


much do 15 pens cost? $6 


. 4 books cost $12. How 


much do 16 books cost? $U2 


. The cost for each person 


to visit the museum is 
50¢. What is the cost 
for 5 persons? $950 


. Water flows from a tap at 


the rate of 25 mL every 3s. 
How long would it take to 


fill a 1L container?|Q0 5 (2 min) 





$2 for 3 h 
$ @ for 12h 


Before Using the Page 


e Write a few exercises on the board to review the use of 
multiplication and division for finding the missing term in 
two equivalent fractions. 


3 xi). pela +H, 
3 = ale a2) = 2 
4 in 20 35 7 a 
N4 x[5]}4% N35 =[7)/4 


For the completed exercises, have students interpret the 
equivalent fractions as equivalent rates. For example, a rate 
of 3 km in 4 min is equivalent to a rate of 15 km in 20 min. 


Using the Page 


e Have a student read the word problem to introduce the 
situation. To help students understand why the equation is 


= = 7y and not + = ©, write the following on the board. 


Work through the example with the students, pointing out 
how the same procedure has been used with equivalent 
fractions and equivalent ratios. 


Exercises: Note that Ex. 13 and 14 are starred because they 
require extra steps in changing units of measurement, for 
example, cents to dollars, before writing the equivalent 
rates and interpreting the value of the missing term. 


Assessment 


Complete. 


Wea 2g ar’ 3H 


Bio 


Solve. 


4. A bicycle wheel has 32 spokes. How many spokes are on 4 
bicycle wheels? !Q3 


Page 327 
Finding the Missing Term Using Cross Products LESSON OUTCOME 


Esther came from Australia to visit her grandparents Use cross products to find the missing 
For 10 Australian dollars, she received 13 Canadian dollars. term in two equivalent rates: lv 
How many Canadian dollars did she receive 4 are aie oh 
for 40 Australian dollars? related word problems 
The rate of exchange Vocabulary 
for Australian dollars to 1Q E ; rate of exchange 
Canadian dollars was 13 SS aie 
Complete each of these. Prerequisite Skills 
ae 18 i 
The rate of exchange for AQ 4 : Write the cross products for two 
aC eAte ran anedolare tas ee 24 6 equivalent fractions; use cross prod- 
6 ie ucts to find the missing term in two 
2 26 equivalent fractions 
To find the number of 3 63 
Canadian dollars:received, ie ¥ Checking Prerequisite Skills 
write } 
Siva. Write the cross products. 
10 _ 40 - WAN: 
13 =< En 9. Pierre went to France Laie oi 2. 37 = aT 
to visit his aunt. For ox5 |0x3 Q9xl4 alxe@ 
and use cross products. each dollar, he received Use cross products to complete these. 
4 francs. How much would v0 add 12 54 
— —_— ee, es 
£0) C125 SAC he pay for 16 francs? $y Sarg teae 4. a ergy) i 
. 4 baseballs cost $20. How 
much do 3 baseballs cost? $\5 
. 7 pencils cost 84¢. : 
Moniéa has 726 HEMP imaey RELATED ACTIVITIES | 
pencils can she buy? © e@ Have students work in pairs to find 
10 X #= 13.X.40 - Kay can ride 4km in 6 min on the number of sit-ups, toe touches, or | 


her bicycle. How long would 
10 xX = 5? it take her to ride 8 km? |Q min 
K: re. . The bus travels at a speed 
of 50 km/h. How long would 


other exercises they can do in 10s. 
Then have them use cross products to 
find the number of exercises they can 





it take to go 35km? g7h (uUQ min) do in 30 s. 
. Tim has learned to type e Have students find the rates of 
25 words a minute. How exchange for Canadian dollars to other 
Esther received 52 Canadian long would it take him currencies and use the information to 


dollars for 40 Australian dollars. to type 40 words? | @ min write and solve word problems 








LESSON ACTIVITY eas 
0.7 
Before Using the Page 50 x M=1 x 35 50)35.0 
© Begin with a brief discussion of traveling from one country to 50 x B= 35 35.0 
50 x 0.7 = 35 0 


another and having to exchange the currency of one country 
for the currency of the other. Where possible, have students 


tell about such experiences. It would take 0.7 h, or 42 min, for the bus to go 35 km. 


Some students may suggest using the following equivalent 


Using the Page rates for Ex. 13. 

e Have a student read the word problem at the top of the page. 50 _ 35 
Point out that ;3 can be described as the rate of exchange SITES 
for Australian dollars to Canadian dollars. Discuss that > Assessment 
and > are equivalent rates and work through the solution Complete. 
showing the use of cross products. This would be an Loess 5 ee eG 3, 68 14 
opportune time to summarize that cross products are equal 23 #20 2a zp ae te 
for equivalent fractions, equivalent ratios, and equivalent Salve 


rates. The students will recognize this because rates and 


: ; ; : 4. In 12 strokes Ann can swim 8 m. How many metres would 
ratios can be expressed in fraction notation. 


inn she swim in 33 strokes? Q2, 
Exercises: Ex. 13 and 14 are starred because the missing term in 


each is a decimal. A solution for Ex. 13 is shown. 
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Pages 328-329 
LESSON OUTCOME 


Associate a percent with a ratio that 
compares an amount to 100; express 
the relationship ‘‘n to 100’ using 
words, using the symbol :, as a frac- 


Writing Percents 
Richard’s mark on a mathematics 
test was 81 out of 100. 


Richard’s mark can be 
written as a ratio. 


tion, as a decimal, and as a percent 
(halves, fourths, fifths, tenths) 


= number of marks received : 


Materials ‘ 

several cubes showing 3 yellow faces, cen Nt tn ga 

2 red faces, and 1 blue face : One ot pees marae 
81 

Vocabulary pos 

percent (%) 100 


Richard's mark can be 
written as a percent. 


81% 


Prerequisite Skills 

Find the missing term in two equiv- 
alent fractions; write decimal hun- 
dredths; write ratios using fraction ee ee || 
notation PA percent shows ; 
~ how many out of 100.) | 
Checking Prerequisite Skills Nort tbe er SOS aad 
Complete. Working Together 


= 12 a3 22a 5 Complete. 
* 100 a 


1. = 
Write the decimal. 
3. seven-hundredths 0.07 7 out of 100 

4. forty-hundredths O.40 “fBkee 


43 out of 100 
5. sixty-three hundredths 0.63 ee 














? ? ? 
YS:100 | U3 7% 
3% 














2 ? 
2 out of 100 SCO 


Show each ratio in three ways. 


Write as a percent. 


7. 8 out of 10 8. 1 out of 4 
80% Plow Ss 


328 





LESSON ACTIVITY Latin per centum meaning ‘‘out of a hundred’’. Thus, 81% 
means ‘81 out of 100”’. 
Draw attention to the symbol % for ‘‘percent’’ and ask in 


what way it suggests 100. The students will likely suggest 


Before Using the Pages 
® Write the ratio ‘‘73 out of 100’’ on the board and have a 


T 356 


student read it aloud. Tell the students that the ratio 
represents a mark obtained on a test. Ask what 73 
represents and what 100 represents. Then ask for other 
ways in which the same information can be shown. Elicit 
the forms 73:100 and =%%. Then lead the students to 
suggest the decimal 0.73. Finally, tell the students that 
there is another way to express the mark obtained when the 
second term in a ratio is 100. If no student suggests 
showing the mark as a percent, have the students turn to 
page 328. 


Using the Pages 
e Ask a student to read the statement at the top of page 328. 


Have the students note the different forms for writing 
Richard’s mark. Introduce the term percent, and, if you 
wish, tell the students that the word originated from the 






that the oblique line and the two small 0’s suggest the digits 
1, 0, and O for 100. Return to the example presented in 
Before Using the Pages and ask a student to write <p> as a 
percent. 

Ask the students if a mark such as 40 out of 50 can be 
written as a percent. Because a percent shows how many 
out of 100, the missing term for 3 = 750 Will give the 
number needed to write the percent. If possible, lead the 
students to suggest this. 


Working Together: For Ex. 1, the given fraction has a 


denominator of 100. Use other similar examples and have 
students interpret each as a mark, for instance, 65 out of 
100. Ex. 2 and 3 give fractions for which the denominators 
are not 100 and indicate that the missing term for an 
equivalent fraction must be found first. For Ex. 4-6, 
emphasize that each exercise shows different ways of 





Exercises 


Complete this chart. Write each of these 
as a percent. 





12 out of 100 








7. 15:100|5% 8. 1:100 | % 





? 9. 2 6% 10. a5 au% 
[Yount of 100 ce we 

> 11. 0.727% 12. 0.05 5% 
| F-outof 100 13. 9:1090% 14. 4:5 20% 


fs 
Lee a ala te 75% 210 5.50% 
- 1 out SF 100 00 |! aoa f ‘ 
































VW 10 £18204 jO% 
Write a percent for each of these. 


19. On a test, Lara’s mark 20. 1 of every 2 students tried 

was 3 out of 5. G0% out for the track team. 50% 
21. The sales tax was 7¢ 22. The skates were on sale with 

for every 100°. 7% a discount of 20¢ on every 100°. 20% 
23. Paula received 6¢ interest 24. Alfred paid 12¢ interest 

for every dollar she had for every dollar he 

in the bank. G% borrowed from the bank. |Q% 





Martin tossed a cube with 3 yellow faces, 
2 red faces, and 1 blue face 50 times. 


The top face was red for 21 tosses. 


The ratio for the number of 
times the top face was red to 


the number of tosses was 21:50. Ap 


The top face was red for 42% of the tosses. Ome 100...’ 


Toss a cube like Martin’s cube 50 times ‘Or use 6 papers. feces 
and complete the following chart. » (3 yellow, 2 red, 1 blue) 
in a box. 


Answers will vary. 





Color | Tally | Number Ratio | Percent 
Yellow ? ? 2 | ? 


sal ated el 




















expressing the same information. Although the order 
followed for completing the chart may vary, students will 
likely find it easiest to work from left to right. For Ex. 
7-11, the procedure indicated in Ex. 2 and 3 can be 
followed. 


Exercises: Pay particular attention to Ex. 23 and 24 because the 
value of a dollar must be thought of as 100¢. 


Try This: Students may work individually or in small groups to 
complete this investigation. Before they begin, you may 
wish to have them guess which color for the top face will be 
obtained most frequently. 

Assessment 

j Write each of these as a percent. 


1. 88:100 23% 2. zr AM 3. = BO% 
4. 0.63 G3% 5.0990% 








RELATED ACTIVITIES 


e Students who enjoyed the Try This 
feature may be interested in tossing 
two regular dice 50 or 100 times and 
recording the results in a chart. For 
each toss, the sum of the two numbers 
is found. The possible sums are 2, 3, 
4, ..., 12. The completed chart will 
indicate which sum occurred most 
frequently. 


iva 
bailing 
| 4 | Perce 


4 

e To help students having difficulty 
with percents, use models of hun- 
dredths (less than one) and have 
students write the numbers represented 
as fractions, as decimals, and as 
percents. Then repeat the procedure 
using models of halves, fourths, fifths, 
and tenths. 


Percent 























=*; , 0.08) 8% —4* 0.40,/40% 


100 ? 
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Page 330 
OBJECTIVE 


Use ratios to estimate lengths 


Materials 
a Canadian flag, a dollar bill 


RELATED ACTIVITIES 


e Students can measure the height of 
their desks and use the result with the 
ratio in Ex. 6 or 7 to estimate the 
height of the classroom. 

e Discuss the results for Ex. 13. Have 
students use several different circular 
objects, large and small, to note that 
the ratio is the same for each. 





Estimating with Ratios 


The CN Tower is about twice as 
tall as the First Canadian Place. 


height of CN Tower 
height of First Canadian Place — 





The First Canadian Place is about 
half as tall as the CN Tower. 


height of First Canadian Place 1 


height of CN Tower 2 











The CN Tower is 554 m tall. 





World Trade Center. New York City 








First Canadian Place, Toronto 
Place Ville Marie, Montreal 


CN Tower. Toronto 











Using = 53 or 2. = &, 2 x BM = 554 


good estimate for the height of the Fi 


1. Estimate a ratio that compares 
the height of the CN Tower to the 
height of the World Trade Center. @ 


3. Estimate a ratio that compares 


2 x 277 = 554 


rst Canadian Place is 277 m. 


2. Estimate a ratio that compares the 
height of the World Trade Center 
to the height of the CN Tower. 4 


4. Estimate a ratio that compares the 


the heights of the CN Tower 
and Place Ville Marie. & 


heights of the First Canadian Place 
and the World Trade Center. 2 


5. The CN Tower is 554m tall. Use this fact and 
your estimated ratios to estimate the heights of 


the World Trade Center and Place Ville Marie. 
about 369 m about 185 m 


Estimate a ratio that compares 
Answers will vary. 
6. the height of your classroom to 7. the height of your desk to 


the height of your desk. the height of your classroom. 
8. the width and length of . the length and width 
the Canadian flag. of a one-dollar bill. 





10. the length of your hand and 
the length of your arm. 


. the length of your shoe and 
the length of your hand. 


. the lengths of your 
shortest and longest fingers. 


PROBLEM 
SOLVING 


. the circumference of a 
circle to its diameter. 





Exercises: For Ex. 1-4, have students use words and numerals 
to write the ratios as shown in the example. Have them use 
the unmarked scale of the diagram to help in determining 
the ratios. These ratios will be required for Ex. 5. 

Students may need assistance with Ex. 6-13. Discuss 
ways of estimating the ratios. For example, lengths of 
string and a circular object may be used for Ex. 13. A 
Canadian flag will be required for Ex. 8, and a dollar bill 
for Ex. 9. Have the students write the words and the 
numerals to establish the order of the comparison for each 
ratio. 


LESSON ACTIVITY 


Using the Page 


e Have students read the names of the buildings represented in 
the diagram. Ask which building is the tallest and which 
building is about half the height of that one. Have students 
read the introductory statement and the two ratios 
comparing the heights of the CN Tower and First Canadian 
Place. Draw attention to the unmarked scale along the 
vertical edge of the diagram and ask how it is helpful in 
comparing the heights of these two buildings. Suggest that 
if the scale is marked 1, 2, 3, 4, 5, 6, the height of the CN 
Tower to the height of First Canadian Place is about 6 to 3, 
which is the same as 2 to 1. Point out that if the height of 
the CN Tower is known to be 554 m, an estimate of the 
height of First Canadian Place can be obtained by finding 

the missing term for; = 2%", or = <¥;. Have students 

help to explain the procedure. 
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Checking Up 
Ways of expressing the ratios for Ex 
Write as a ratio in another way. 
1. 3 outvote4 a:u 
4.9 to 10 9:|0 


7. The score 
was 7 to 3. 7:3 


2. 5 toa? > 587 
54 Owns 
. Greg won 
3 games out of 5.3:5 


Write as a rate in two ways. 
10. 2 fort a:) , 2 


13. The machine makes 
7 boxes every 2 min. 


. Bin 12 ala; & 
The boat travels 
at 15 km/h. 


mo in 6) wag 
7 6 Out of 8 Ste 
. Each student 


WO MONO nie 


. 4 books 
cost $9. 


Page 331 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


1-15 will vary 


has 2 pencils. |: 


RELATED ACTIVITIES 


e Have students search newspapers 
and magazines for examples of the 
uses of percents. These may be cut out 


& 
2G 


2 and displayed for discussion. 
WES a 

8 
Complete. Use patterns or multiplication. 
Boe m5 BQ BQ 
MQ BuO Mig HDG 


19. = a 


Isi1, 2 


: ot 
U9, 4 


= @20 825 830 55 


ee 4 Ah = 
16. 16 > 24 Bo Ho BQ By 


Ie 
15. 








18. a, 


Use cross products to complete each of these. 


9_ B\3 


6 


23. $= 24. §=8'IA 25. 26. 


\ 


Write a percent for each of these. 


B12 122 Soc 232. 


35. The tax is 
5¢ per dollar. 5% 


28. 34:100 ay% 29. 4 uO% 


33. Max won 1 
of the 4 games. Q5% 


30. 0.1 |0% 


34. Nora swims 
Sid Outsofes) d.GO% 


Solve. 


. On a map, 1cm represents 30 km. 
The distance between Edmonton 
and Saskatoon on the map is 
16cm. What is the real 
distance between these cities? USO \em 


36. There are 12 paintbrushes 
in each box. Norman’s class 
needs 36 paintbrushes. How 
many boxes of paintbrushes 
should they buy? 3 

. Elena can skate at a speed 
of 7m in 2s. How far 
can she skate in 8s? 22m 


. 2 posters cost 
$5. How much do 
10 posters cost? $25 





Reloted Comments 


Pages 


T 344-T 345 
1352-1353 
T 346-T 347 
352-1393 


Skills Use the results of the students’ work to determine which 
concepts need to be reviewed. Group the students for review 
according to their needs. Pay particular attention to the meaning 
of each number in a ratio or a rate. This emphasis will help 
students in writing equivalent ratios or rates for finding a 
missing term. Further work in writing ratio tables and rate tables 
will be helpful. 


Exercises 


Write a ratio 
Write a rate 
Write equivalent ratios or rates 


Find the missing term in two 
equivalent ratios or rates T 348 -T 349 

T 354 

Use cross products to find the 
missing term in two equivalent 
ratios or rates T 350-T351 

(Usp) 


T356-T 357 


Write a percent 
Solve word problems 


T 359 
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OBJECTIVE Skill Practice—Adding and Subtracting Whole Numbers 
Demonstrate competence in adding Add. 
and subtracting whole numbers 4.11182 2. 6543 3. 7722 4. 8176 5. 7085 


2264 
3396 

. 12345 
98 765 
Hl 110 


1234 
ey 

. 33 445 
66 556 


100 O01 133 332 
4 086 3 486 13. 45 023 


73 452 87 773 Wi 
662 gsi 1 900 9 796 7 098 


73 200 101 190 47 000 161 735 53 155 
7784 + 2203 9937 17. 7181 + 673 78544 18. 9909 + 8991 12.900 


PL Thess) a 14 WANA) Se WOE AIS\ W/e/e' 
123 + 45678+9012 5u a\3 
17181 + 32 819 + 25 000 75 000 
753 + 1357 + 7057 9|G7 


1275 

3997 
8. 54 637 

78 695 


1823 
aa99 
. 99 887 


1914 


3999 
. 20 089 


77 889 58 154 


\77 776 78 QY3 
14. 64112 : 383 


87 877 45 674 


19. 45 836 + 1 452 + 673 U7 9G 20. 
21; 90807 17 398s 4779S Aya, 22; 
23. 50505 + 1 020 + 8090 59 GI5 24. 
25. 4909 + 4099 + 409 944)7 26. 


Subtract. 


27. 8878 
4567 
431 | 
32. 14 872 . 35674 
6 864 34 684 
8 008 990 

37. 8532 — 4372 U160 


40. 5505 — 4606 299 

43. 43 000 — 40 0153985 
46. 70077 — 6 382 €3 G95 
49. 70 403 — 60 08510 318 
52. 30 445 — 24 556 5229 
55. 41 078 — 39 988 |090 
58. 74770 — 7 47767 293 
61. 49 987 — 1 998 47 qagq 
64. 70070 — 69 985 25 
67. 5905 — 4915 990 

70. 9119 — 9023 96 


28. 9945 
7814 
ais 


882 


The skills required for the exercises on this page are indicated in 


the following chart. 


Add two four-digit numbers with no regrouping 

Add two five-digit numbers with regrouping 

Add more than two numbers with regrouping, 
sums with five or six digits 

Write two or three addends in vertical form 
and add, with and without regrouping, 
sums with four or five digits 

Subtract numbers with no regrouping, minuends 
with four digits 

Subtract numbers with regrouping, minuends 
with five digits 

Write two numbers in vertical form and subtract 
with regrouping for zero in one or more 
places in the minuend, minuends with four or 
five digits 


T 360 





Exercises 


. 6789 
5678 


ILI 
& US US 


SiaZ Oh 
36 495 


. 4867 
1234 
3633 

» 9910911 
85 019 
W072 


. 9517 — 18 9499 39. 
. 8710 — 8117899 42. 
. 27005 — 170069999 45. 
. 87078 — 10 887 7 19) 48. 
5 SOE) = 1S 99S 7) CeO. Oi. 
. 70543 — 67 453 3090 54. 
3 3047/6 = 9157620 900), biz. 
. 4023 — 2243799 60. 
. 7887 — 6996 gq\ 63. 
. 11678 — 10 789 339 _ ~=«66.. 
. 71 082 — 299368 029 69. 
pel O.O0 Ie 2 00 2e7 4am e728 


31. 9098 
7083 
2015 

36. 55 855 
6 964 


48 24 
7123 — 123752236 


6056 — 34479609 

58 085 — 99657 0289 
69 163 — 12 08857 075 
40 004 — 30 555 quuq 
11 025 — 10976 4q 
80 781 — 72 2722509 
10001 — 1 110 gga \ 
34 567 — 5 67823 23a 
30 609 — 4 08026 529 
81 726 — 72 837 2329 
55 667 — 44 558)| 109 
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Skill Practice—Adding and Subtracting Decimals 


OBJECTIVE 
Add. . : 
Demonstrate competence in adding 
1, 13.4 3. 75.9 4. 81.9 5. 35.8 and subtracting decimals 


11.7 10.1 9.7 58.3 
a5. 86.0 q1.G ou 
. 13.85 8. 66.36 . 29.11 10. 90.97 


27.15 43.75 88.55 37.05 
4] .00 10 IT 7.6 (28.02 
p Mss ; 13. 13.982 5 (SS )eteI) 15. 22.108 


5.796 1.018 47.733 0.968 


8.884 6.075 8.093 Be7ae 
5512 31.075 115.659 24.202 


7 e427 | = Shar ieee WM 

BUS ara sean | 76 .15:7+84+04 aus 

SPO cml SulifateOrG7. 9 St \\ ESOS se SEs WS |\Ni\sehs) 

~ 0:86) 0107 + 1.31 a.a4 » Wish oe Bll se @uey/ tS c/s\ 

. 7.087 + 8.118 + 10.045 25.250 B 1.991 9225 3.796) ISnOila 

| SENOS aS I VAOHNAl setskekela IGle<ishI . 50.054 + 0.505 + 5.005 55.564 


Subtract. © 


28. 31.35 : 30. 17.81 ; . 64.08 
2.34 16.99 32.09 1 
29.01 0.82 37.99 

b AIRE : 35. 4.555 3 . 0.876 
VATE 2.678 0.088 
64.562 1.877 0.788 

. 43.785 ; 40. 1.616 : . 0.847 
5.723 0.777 : 0.708 
38.06 0.834 | 0.134 

RISE) Ss é 45. 3.911 . 11.055 . 60.066 : 
7.066 3.818 2.11 40.404 
6.067 0.093 19.662 


746806 We487.3806 1.5 0.6809 

. 8.59 — 7.67 0.92 . 0.87-0.29 053 “53. 7.08-1.89 5.19 

. 15.832 — 11.837 3.995 _ 25.558 — 20.551 5.00756. 73.495 — 0.986 72.509 
_ 21.998 — 13.009 8.929 - 80.083 — 0.883 79.20059. 70.007 — 9.369 60.632 
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The skills required for the exercises on this page are indicated in 
the following chart. 


Add two decimals showing tenths 
Add two decimals showing hundredths 
Add decimals showing thousandths, three 
addends 
Write two or three decimals in vertical form 
and add 
Subtract decimals showing hundredths 
/ Subtract decimals showing thousandths 
| Write two decimals in vertical form and 
| subtract, some minuends with one or more 
Zeros 





T 361 
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OBJECTIVE 


Demonstrate competence in 
multiplying whole numbers 


Skill Practice— Multiplying Whole Numbers 
Multiply. 


Un Si) 7, Sil 3. 38 : 5. 58 6. 67 
3 4 5 6 7 8 


105 \Ug 140 282 UO6 536 
Ue Tel 8. 84 9. 97 10. 43 11. 57 125-63 
6 7 7 8 


9 4 
693 Sou 679 ee 399 504 
13. 2x1734 14. 5x 72360 15. 8x 685404 16. 7 x 9365117. 4 x 87-32ua 


18. 6 xX 16699619. 3 x aaa 20. 6 x a7 2 21. 4x Pris 22. 7 X 478 3346 
23. 51234 24 6x 2468 25. 8 x 12.837 26 SP 994 27 Oi eLO 
6170 14 808 102 G96 11 932 790 002 


28. 482 
40 
19 280 
33. 189 
700 
| 32 300 
38. 49 
49 
a40| 
44. 38 x 93 
3534 


49. 123 
#22 
3936 


29. 597 
80 

47 760 
34. 32 


4000 
|Q3 000 


39. 94 


94 


8836 
45. 72 x 15 
10280 


789 
89 
70 22) 


40. 73 
37 
2701 


30. 1732 
90 
[55 880 
3573 
8000 
534 000 
Ain 57, 
US 


4Q75 
46. 89 x 96 


51. 863 
63 
54 369 


31. 48 184 
70 
3 372 330 


36. 784 
600 
470 400 


42. 83 
38 
3154 


47. 37 x 86 
3182 
52. 1891 


89 
168 299 


54. 27 x 1284 
SU G63 


58. 484 


484 


IBY 256 


62. 
66. 
70. 
74. 
78. 


556 x 7890 
414 x 72 
2931577 
887 x 778 
357 x 246 
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The skills required for the exercises on this page are indicated in 
the following chart. 


Multiply a two-digit number by a one-digit number 

Multiply a three-digit number by a one-digit 
number 

Multiply a four-digit or a five-digit number by 
a one-digit number 

Multiply by a multiple of 10, 100, and 1000, 
multiplicands with up to five digits 

Multiply a two-digit number by a two-digit number 

Multiply by a two-digit number, multiplicands 
with three or four digits 

Multiply by a three-digit number, multiplicands 
with three or four digits 

Multiply by a three-digit number, multiplicands 
with up to five digits 





T 362 


55. 38 x 1574 
59 31a 


59. 7877 
768 
6 OUF 536 
63. 667 x 8762 
. 618 x 435 
TA 379 >42022 
75, 237-6677, 
79. 468 x 876 


GA. 4 386 B40 
6S. Aaauv 30a 
63. 5 262% 000 
Tl. 766 33% 

74. 690 086 

77. 7 O04} O94 
30. 6 319 729 


56. 67 x 6788 


USU 796 


60. 6983 


432 


3 Ole 656 


64. 
68. 
72. 
76. 
80. 


726 x 9048 
978 x 6000 
817 x 1357 
348 x 7788 
917 x 7437 


32. 76018 
50 
3 800 900 


37. 558 

_90 

50 220 

43. 55 

27 

{435 
48. 19 x 91 


1729 
53. 7787 
78 
607 386 


57. 94 x 9876 


61. 


Fae S44 


5047 
347 


| 751 309 


65. 
69. 
73: 
77. 
81. 


778 X 2859 
785 x 42 
416 x 3003 
697 x 10102 
827 x 60 606 


G3. 
6G. 
69. 


7a. 
Ses: 
Lo. 


al. 


5 S44 a5 
2d B03 

3a 970 

| 108 G69 


1532 4uq — 


S7 BAA 
50 lal lea 





ou. 
G7. 
Hier 
Ry 
76. 
AA: 


6 563 SHS 
ACS 330 
169 OG! 
| QU9 aus 
A 710 AQYu 
409 963 


_ on 





Skill Practice—Multiplying Decimals 
Multiply. 


13.2 2 AT 2.3.0 4. 9.7 5. 6.8 

_8 el 6 _5 oA 

35.6 32:9 ale 485 a2 
7. 0.81 8. 0.93 Sy) = eee 0278 24 11. 9.08 
ae bit sae ah) pr 6 
4.05 3.72 4quq 74.16 SU48 
. 0.096 . 0.746 15. 8.884 16.4087 17. 4.409 
pet sh =e 6 PS) 
0.192 5.202 71.072 24523 32.045 
19. 967.709 20. 4 x 9.098 21 ed Ad, 
6 36.392 fa 


9.331 W325 


23 Ora) 24. 9.09 25. 3.78 26. 6.72 2195.96 
27 47 87 38 65 


228.69 4Q7.33 323.86 25536 38740 
72, BIBS) 30. 9.86 31. 8.76 3220.65 33. 6.54 


ai _76 65 _57 _48 
206.83 749.36 569.40 436.05 313.92 


35. 91 x 4.08 36. 83 x 702. Wy 2. TH) 7S (a ytexs} . 49 x 1.88 


S/1.AS 92.12 
SEL IT) 1838) 40. 3.07 x 73 41. 4.94 x 7 60:96)X 30 
Sia 53 aQt.|\ 


Q43.60 
43. 246 44. 748 45. . 687 

4.563 7.637 9.808 7.068 
11/2Q.498 5712.476 4629.376 4855.716 


47. 0.03 x 100030 48. 7.74 x 100774 49. 1000 x 0.0660 50. 10 x 0.99 
51S 1007 O11 52. 0.79 x 1000 53. 42 x 0.001 54. 771 x 0.0001 
0.1007 790 0.042 0.0771 
ae, Sh 56. 4.7 57. 3.6 58, 9:7 59. 6.8 60. 5.7 
07 0.8 0.5 0.6 0.9 0.4 
a.a4 3.76 1.80 5.82 6.12 2.aB 
Gie34e7 Gz 47.3 63. 79.9 64. 12.7 652 31.7 66. 43.8 
0.7 05 0.8 06 0.9 0.4 
ay.Q9 23.65 63.92 7.62 a8.53 Wis?) 
67. 74.8 68. 73.2 69. 62.5 7053.0 sii, 23 72. 81.9 
7.3 8.1 5.3 igz 3.7 2.9 
546.04 592.92. S325 al7.19 108.4 2375) 


73. 88.7 X 46.3 74. 49.1 x 81.8 75. 52.2 x 64.3 769 65.52039°8 


4106.3) 3 356,46 O 
Wl, ESDP PTs Ths, SASS) 448-7 79. 124.8% 84.2 80. 248.1 2g 


11 908.aG 47 Al0.03 10 508.16 9154.39 
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The skills required for the exercises on this page are indicated in 
the following chart. 


Multiply a one-place decimal by a one-digit 
whole number 

Multiply a two-place decimal by a one-digit 
whole number 

Multiply a three-place decimal by a one-digit 
whole number 

Multiply a two-place decimal and a two-digit 
whole number 


Multiply a three-place decimal and a 
three-digit whole number 

Multiply with 0.001, 0.01, 0.1, 10, 100, 
or 1000 as a factor 

Multiply a one-place decimal by a one-place 
decimal to 0.9 

Multiply two one-place decimals 
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OBJECTIVE 


Demonstrate competence in 
multiplying decimals 
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OBJECTIVE Skill Practice—Dividing Whole Numbers 
Demonstrate competence in dividing Divide. Write the quotient and the remainder. 
5 Ra LQ QRS 29 RQ 
whole numbers (le WASH 2. 8)96 3. 6)59 4. 3)89 5. 4)6g 


7 RQ URS | 
. 6)44 8m9)39 9. 8)72 


728 69. 
. 7)546 14. 8)552 
106 RQ 4B 
3)320 18. 5)244 
16a7 RYU 1138 RQ 
. 6)9766 . 8)9106 
2a50 RA 1295 RY 
4)9002 \7774 


165 Ri 


| 
9)10 486 
20 074 

. 4)80 296 


58 
. 10)580 


= 98) 
. 90)8820 


sec 
m83)2311 


meee) 
40 


. 82)59 04 50. 


7RIQ 
4)320 54. 60)487 


60 
. 53)3180 58. 


| 039 
. 77)80 003 62. 
420 RIO 
npei23 50 66. 
4 047 RUS 


. 47)189 314 70. 


34 3/4 RB 
16)549 027 74. 


The skills required for the exercises on this page are indicated in 
the following chart. 


Divide a two-digit number by a one-digit number 
Divide a three-digit number by a one-digit number 
Divide a four-digit number by a one-digit number 
Divide a five-digit number by a one-digit number 
Divide a five-digit number by a one-digit number, 


some quotients with zero in one or more places 
Divide by a multiple of ten from 10 to 90, 
dividends with up to five digits 
Divide by a two-digit number, dividends with up 
to six digits, some quotients with zero in 
one or more places 





FF AeA 


74 Ra Ee 
. 62)4590 . 37)1478 


7 RI 10 
10. 7)50 118 5)50 


ae Ri 


» Qy2e5 


13 Ro 


. 8)990 


267 RS 
9)2408 
704 RA 


. 7)4930 


i 


. 8)79 30 


, Dee 


39 [RSS 


© QUI Ria 4 1a7 ROY 
51)318 303 . 88)363 260 


_ 8 R20 
. 78)644 


I47 R20 
m05) 9575) 


adh R74 


83)23 646 


2003 
225) OMOS: 


7008 R56 
1)637 784 


19 


. 23)456 7 








Skill Practice—Dividing Decimals 


Divide. Show a decimal quotient for each. 
it 54 43 


5.3 
1. 8)60.8 2. 9)53.1 3. 3)14.4 5 QS 
6.94 9.14 6.83 UG 
6. 7)48.58 7. 3)27.42 8. 6)40.98 . 5)36.35 
6.852 3.916 8.317 
11. 2)13.704 12. 4)15.664 13. 7)64.659 . 6)49.902 
1.63 2483 2.66 
16. 5)8.15 17. 9)22.392 18. . 7)18.62 


0.912 
= a)27 90) 


0.653 
. 5)3.265 
0.806 0.93 | 
| Mee . 5)4.605 
0.28 0.456 
. 3)0.84 . 6)2.736 


3.225 


. 8)25.8 


4.615 
. 8)36.92 

4.985 
20/2091 

|.504 
By aey 


7.825 
. 4)37.3 


as a: 7 4.875 
10-52. -5) ; . 8)39 

1G 64 

. 5)8 58. 2 . 4)37 . 5/32 
5.75 U5 


a94) 23) 64. 8)4 . 86 >» ANAS) 67. 


. 4) 


3.6! 44 0.928 

. 18)64.98 70. 81)396.9 . 37)34.336 
5.37 0.67 6.04 

. 75 9402.75 74. 58)38.86 . 24)144.96 


0.406. 1.9 0.867 
. 42)17.052 78. 79)150.1 . 94)81.498 


Psi5 0.648 — 94.13 6.06 
. 34)175.1 82. 15)9.72 83. 40)365.2 84. 25)151.5 
3.625 0.2 Wy 6.35 


. 56)203 87. 45)9 88. 10)77 89. 92)575 


The skills required for the exercises on this page are indicated in 
the following chart. 


Skills Exercises 


Divide a one-place decimal by a one-digit number, 
quotients greater than one 

Divide a decimal with up to three decimal places 
by a one-digit number, dividends with up to 
five digits, quotients greater than 1 

Divide a decimal with up to three decimal 
places by a one-digit number, quotients 
less than 1 

Divide a one-place decimal or a two-place decimal 
by a one-digit number, using zeros in the 
dividend, quotients terminating by the 
third decimal place 

Divide a whole number by a one-digit whole 
number, using zeros in the dividend, 
quotients terminating by the third 
decimal place 




















SE 
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OBJECTIVE 


Demonstrate competence in dividing 
a decimal or a whole number by a 
whole number, decimal quotients 


5.174 


. 8)41.392 


55/3 


. 6)33.438 


0.9 


 TANGRS} 


0.207 


. 4)0.828 


0.12 


. 9)1.08 


6.12 


. 5)30.6 


0.425 


. 8)3.4 


3.85 


. 8)70.8 


3.5 

56. 6)21 
8.5 

62. 8)68 


5.875 
68. 8)47 


a.7 


—6S)a Onl) 


7.4 


. 12)95.52 


0.134 


. 86)11.524 


1 
U8 


2.675 
2 


. 35)168 


Divide a decimal with up to three decimal places 
by a two-digit number, quotients terminating 
by the third decimal place 

Divide a whole number with up to three digits 

by a two-digit whole number, quotients 

terminating by the third decimal place 









T365 


Answers 


Page 27 (Exercises) 


Ik @4r3 =o) Pa I AN tS 
3+6=9 7-3=4 

9 3 =16 34+4=7 
Q=O= 3 4+3=7 

3. 7+7= 14 4.13 -8=5 
14—-7=7 13 -5=8 
8) ae) = Is) 

0) opal 

§. 1+4=5 Hl = Sa 
4+ 1=5 Wil == 2 es 
5-—4=1 1, ae GS) = 11 
Sle — a4 ae 2 = Mil 

to B= O=3) 8 6+0=6 
30 0+6=6 
3-F 03 6-0=6 
0+3=3 6-6=0 

9 7+4=11 10. 8+4=12 
4+7= 11 4+8= 12 
Lie 4e= 7 12-4=8 
1l1-7=4 12-—8=4 
11. 14-6=8 P56 ap 3 
144-8=6 3s 0 
8+6= 14 NG) = 3 = 7/ 
6+ 8= 14 LO eas 
13. 8+8= 16 14. 16-7=9 
16-8 =8 ey == ©) 7 
9+7= 16 

7+9= 16 

15395) 6 — 0) 165s Oral 
8-0=8 6+5=11 
0+8=8 i Ors 
8+0=8 11 —~5 = 6 
ie 913 18. 14-9=5 
9+4= 13 14—-5=9 
13 -9=4 5+9= 14 
13 -4=9 9+5= 14 
19512 — 6 = 6 20. 3 4 8= 11 
6+6= 12 (ar she il 

1 —* 8p "3 

I =") = ts 


Page 62 (Problem Solving) 


Frank | Agnes| Beth | Charles} Doug | Ellen 
Frank | Frank | Frank |} Frank | Frank 
Gary | Agnes} Beth | Charles} Doug | Ellen 
Gary |Gary | Gary Gary | Gary 
Helen | Agnes | Beth | Charles | Doug | Ellen 
Helen | Helen| Helen | Helen | Helen 
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3s 





















4. 
s[om [ao [om | 
jolly jolly jolly jolly jolly 
rabbit elf boy giant 
angry angry angry angry angry 
rabbit elf boy giant 
silly silly silly silly silly 
rabbit elf boy giant 
friendly | friendly | friendly | friendly | friendly 
rabbit elf boy giant 
foolish foolish foolish foolish foolish 
rabbit elf boy giant 
bashful | bashful | bashful | bashful | bashful 
rabbit elf boy giant 
gentle gentle gentle gentle gentle 
rabbit elf boy giant 
6. 
a 
b 
¢ 
d 
e€ 
f 
& 
h 
1 
J 
k 
| 
m 
n 
oO 
p 
q 
r 
S 
t 
u 
Vv 
Ww 
Xx 
y 
Z 
Page 68 (Working Together) 


6. Things in Our Sewing Cabinet 
LULA, EL ed 





Each picture stands for |0 items. 












Our Button Box 


Number of buttons 


Red buttons |. 
Blue buttons | 
White buttons 


Page 69 (Exercises) 


1. 


Colors of Buttons 
elowO00000 
OQOOOOOOOG®O /p 


reen |\OOOOOOOOOOOOOOOO 
lue |JOOQOOOCO 
ach picture stands for Q buttons. 





a 













mM 


we Sizes of Buttons 





a 


rge |OOO 6 
ediumJOOOOOO lv 


mall \OOOOOOO 7 
ach picture stands for 5 buttons. 


=) 






Y 


Buttons 


Number of buttons 





e  § 
SH u 
& 














4. Buttons Page 73 (Exercises) 3. 













MES 4aErSae 
BAe ZaRrewe 
get te | 





Number of buttons 





eer | 

CHUN EEEES 
a a ae | ed 
BOMBERS G 
O1asesSsgo7 @7 10 
Time (in years) 


ODER DOD ERO 


Page T79 (Assessment) 









































Byes 

6 oO oO 5.-7. 4 3 6. Kenny’s Growth Graph 
2 g 3 Iso+ 7 7 

te 2 5 i140 H 

fe) fe n 30 

2 3 ; a) 120 + t 
ore er + 10 [ 
Page T75 (Assessment) Page 75 (Working Together) Deh Ct 








1. Favorite Kinds of Movies 

















a 
































Height (in centime 
oS 8 SESS S858 





Detective 





OMS Giel0 
Age (in years) 


Vs Our Growth Graphs 
© - Penny + Kenny 


Advent+ure 


Kind of movie 


Cartoon 








Om lOme Om ou 
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Page 159 (Try This) 7. 8. Page 259 (Exercises) 


1. 8. 9. 
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Extra Materials 


Pages T 377 to T400 include materials that have been referred 
to in the teaching suggestions for various lessons. Although 
suggestions for using many of these materials are given in the 
related lesson outlines, other suggestions for some of the 
materials are given below. 

The addition table on page T 380 and the multiplication table 
on page T 381 may be used in mastering basic facts. As facts are 
memorized, students may color inside the appropriate squares on 
copies of these pages. By folding a copy of each table along the 
appropriate diagonal, students may observe that numbers on one 
side of the diagonal match numbers on the other side. Students 
may search for patterns in the tables, for example, even 
numbers, odd numbers, multiples of five, and square numbers. 
The tables are useful in demonstrating the commutative 
properties of addition and multiplication, and in relating inverse 
operations (addition and subtraction, multiplication and divi- 
sion). 

The shapes on pages T 382 to T385 may be used for making 
attribute blocks (see page xxiv) since the actual size is shown. 
The large circle is a suitable size for making individual number 
spinners. The triangles, rectangles, and squares also lend 
themselves for work with fractions and area since their 
dimensions are such that four of one small shape exactly cover 
the corresponding large shape. 

The patterns for the three-dimensional shapes on pages T 386 
to T388 are marked with recommended dimensions. You may 
find it easier to construct some of these shapes if the pattern is 
outlined first on squared paper (page 1397), using the 
centimetre grid lines as a guide. 

Because the number lines on page T389 are marked into 
centimetres and half centimetres, copies of several of these may 
be pasted together to make ‘‘metre tapes’’ for the students to use 
in their measuring activities. Copies of the line which is marked 
in millimetres are useful in measuring small lengths and in 
relating millimetres and centimetres. 

Copies of the 10-by-10 grid on page T391 may be used for 
preparing individual game boards or work sheets for activities. 
The 11-by-11 grid may be used for preparing tables of basic 
addition or multiplication facts. 

Copies of page T 392 will be suitable for preparing models of 
hundreds, tens, and ones for the students. These may be 
prepared by pasting the cutouts on cardboard, laminating the 
surface (optional), and then cutting the models apart as desired. 

To make models for thousands, ten single models of hundreds 
may be stapled or taped together to represent one thousand. 

Copies of page T 396 may be used in many different ways. 
Some suggestions are as follows: for activities similar to those in 
the Problem Solving feature on page 137 and Ex. 1-8 on pages 
142 and 143; for reinforcement for pages 170 to 187 (dots are 
joined to form line segments, angles, or polygons, and then the 
students make appropriate measurements); for reinforcement for 
pages 182 and 183 (dots are joined to form a simple shape 
having one or more lines of symmetry); for providing arrays for 
which the students write the multiplication or division sentences; 
for students to show the size of the arrays for given 
multiplication and division sentences. 

Copies of pages T 397 and T398 may be used for activities 
involving slides, flips, and turns; line symmetry; bar graphs, line 
graphs, and coordinate geometry (naming points on a grid). 
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Teaching Aids, Activities, and Games 


Peg Abacus 


A simple peg abacus can be made from a Styrofoam tray, 
three wires of equal length cut from coat hangers, and plaster of 
Paris. Fill the tray with a mixture of plaster of Paris. Before it 
sets, insert the three wires and then allow the plaster to set. Use 
objects (colored wooden beads, washers, or empty spools) for 
representing numbers. The wires should be about 5 cm long 
unless empty spools are to be used, in which case they should be 
about 30 cm long. 

A sturdier peg abacus may be made using wooden dowels ona 
wooden base. It is important that students view the abacus from 
the same side and not from opposite sides, which would result in 
a reversal of the place values. 

To show numerals with more than three digits, place one 
abacus to the left of another. 


242 031 


Place-value Pocket Chart 


Pocket charts for demonstrating place value may be made in a 
variety of ways. One of the simplest forms is illustrated below. 

Bristol board or thick plastic is cut in one piece, folded, and 
stitched or stapled where indicated to make three pockets for 
working with hundreds, tens, and ones. Slits may be made in the 
pockets to accommodate numeral cards for showing the standard 
numeral for the number of hundreds, tens, and ones displayed. 

This chart may be fastened to the display board or other 
convenient location. For showing numerals with more than three 
places, one pocket chart may be placed beside another. 


tens | ones | 


'hundreds| tens | ones ! 


thousands 










315 204 
Nomograph 


This device is useful for reviewing families of related addition 
and subtraction facts. Copies of page T396 may be used for 
drawing and scaling the three number lines required. 


0 1 2 3 4 <2) 6 7 8 9 


addend +4 sum 


(One 1 CAD ey Wiisy 7 sy yD ets) ok TAN 12 13) 14 AS59516 17.918 


a ‘ addend 


0 1 2 3 4 5 6 7 8 9 


Have the students place a straight edge in the position 
indicated by the broken line. The following sentences are 
derived for this position: 3 + 6 =9,6+3=9, 9 — 6 =3, 
and 9 — 3 = 6. All positions of the straight edge through 9 on 
the middle number line show the basic facts having a sum of 9, 
and these may be interpreted for both addition and subtraction. 
Other basic facts are derived in the same way. 


Digital Device 


Prepare a digital device for six-digit numerals using six strips 
of paper, each showing eleven squares (copies of page T 391 or 
page T 397 may be used) and a card with six ‘‘windows’’. The 
numerals 0 to 9 are written on the squares of each strip and one 
square is left blank to allow for showing numerals with fewer 
than six digits. The two ends of each strip may be joined to form 
a loop. Students may use the device to display the standard form 
for a number named or for a number for which the expanded 
form is given. The devices may be constructed to make it 
possible to demonstrate nine-digit numerals. 





Reference List 





A Hockey Stick $ 3.89 
B Toaster $29.95 | 
Shopping Spree (Game for pages 34 and 35) C Smoke Detector $13.88 
D Hockey Puck 44g | 
Materials: a game board prepared as suggested below; E Return to START. 
a marker for each player; Do not return your purchases. 
one regular die, le Bicycle, reconditioned $55.00 
a set of ‘‘limit’’ cards naming amounts of money G Fishing Rod $ 8.59 
such as $300.00, $250.00, and $174.95; 
: H Stores closed today. 
paper and pencil for each player. 
I Lunch $ 4.36 

Players: two to four J Digital Alarm Clock $24.98 

Rules: K Earn $3.00. 

1. The ‘‘limit’’ cards are shuffled and each player draws one Add to your limit. 
card. The amount named on the card indicates the total L Hair Dryer $16.33 
amount of money a player may ‘‘spend’’ during the game. M Electric Can Opener $11.88 

2. Markers are placed on ‘‘START”’’. Each player, in tum, N Lose $3.00 
tosses the die and advances her/his marker the number of MRE ngs 

athe ; Subtract from your limit. 
spaces indicated by the die. 

3. If the space occupied by a marker indicates an item for sale, O Battery 35¢ 
the player may ‘‘purchase’’ the item. The price shown is le Tape Cassettes, 1 or 2 $ 1.75 
copied onto a piece of paper. each 

4. The player who, at the completion of the game, comes Q Everything you buy from now on is 
closest to spending the amount indicated on her/his limit one dollar cheaper than the marked price. 
card, without exceeding that limit, wins the game. R Key Case $ 1.49 

Game Board S Record Album $ 5.69 
Prepare a game board similar to the one shown at the right. On iy Pocket Calculator $23.10 

some of the spaces, draw or paste pictures of items (or print the U Pocket Portable Radio $ 7.49 

names of the items) and indicate their prices. If you prefer, V Return one of your purchases 

number or letter the spaces in a ae han prepare ap to the store and get a refund. 

accompanying list to identify objects for sale in t € spaces. To ie ee ee $ 3.64 

add interest to the game, mark some of the spaces with directives 

such as ‘‘Return to START’’. Other suggestions are provided at x Watch ' $15.99 

the right. Using a list of directives and prices enables you to vary Y Take a chance! Exchange your limit card 

the difficulty of the game and to change the “‘limit’’ cards for a new one. 

accordingly. Ul, Toboggan $11.49 
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Napier’s Bones (Activity for page 61) 


John Napier, a Scottish nobleman, who lived from 1550 to 
1617, invented a set of ten rectangular rods with multiples of one 
of the numbers from 0 to 9 on each of the four long faces. These 
became known as Napier’s Rods, or Napier’s Bones, and were 
used to perform multiplication. 

To make a set of Napier’s Bones, complete a multiplication 
table on a copy of page T 391, as shown below. Note that each 
multiple is written as a two-digit numeral with the digits 
separated by a diagonal line. 

Cut the table into ten vertical strips so that each strip displays 
multiples of the number shown at the top of the strip. The strip 
from the left of the table can be used to identify the rows on the 
ten strips. 
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To multiply 638 by 92, place the strips for 6, 3, and 8 side by 
side in that order. The partial products of multiplying 638 by 92 
are then read from rows 2 and 9 by adding the digits from nght 
to left in each parallelogram. These results are recorded as 
shown and then the partial products are added to give the final 
product. Extra strips will be needed if digits in a factor are 
repeated, for example, for multiplying 633 by 92. 
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Lucky Zero (Game for page 99) 


Materials: a game board as shown; 
15 markers for each player; 
a set of numeral cards for numbers to 99; 
a number spinner for the numbers 2 to 9. 


NEE) Pr 
Vane 


Rules: 

1. The numeral cards are shuffled and placed face down in a 
pile. 

2. The first player turns up one card to obtain a number for a 
dividend and spins the spinner to obtain a number for a 
divisor. For example, if the card shows 46 and the spinner 
indicates 3, the division is 3)46. The player completes the 
division, states the remainder, 1 in this case, and places a 
marker on the space for 1 on the game board. If there is a 
marker on the space already, the player removes it and places 
it in her/his pile of markers, instead of placing a marker on 
the game board. 

3. A player who obtains a division fact for which the remainder 
is 0 claims all the markers on the game board. 

4. The game ends when one player has no more markers. The 
winner is the player with the most markers. 


Curve Stitching (Activity for pages 174 and 175) 


Prepare a large copy on Bristol board of the diagram shown 
below. The two concentric circles are marked with equally 
spaced dots. The outer circle requires twice as many dots as the 
inner circle. The dots are numbered in sequence, as shown. 
Stitch with colored thread, or yarn, to join the dots in the 
Sequerice lela eee 
dotted parts indicate stitches on the opposite side of the Bristol 
board. Half the dots on the outer circle will have been used when 
all the dots on the inner circle have been used. Continue 
stitching from 21——1—>2 —22—+23 —- 3-4. 
until all the dots of the inner circle have been used again in 
sequence, to finish stitching the dots on the outer circle. The 
resulting pattern is called a cardioid. 








Multipatterns (Activity for pages 180 and 181) 


Have students write the products for 4 x 1, 4 x 2, 4 x 3, 
...,4 X 12 in the first row of a table similar to the following. In 
the second row, have them write the sum of the digits for each 
product. If a two-digit sum is obtained, the digits of the sum are 
added to obtain a one-digit number. For example, 4 x 3 = 12, 
Le 2 t= 3: 


| Multiple of 4 [4 [8 [12] ¢? [48] 
| Sum of digits]}4[8] 3] ? ST 3] 
Prepare large copies of the following diagram and give one to 
each student. 





Have the students use a straight edge to join dots in sequence, 
following the sequence of numbers 4, 8, 3, ..., 4 for the sums of 
the digits of the products in the table. Discuss the pattern 
obtained. Have students explore the symmetry in the pattern 
using a semitransparent plexiglass mirror. The design may be 
traced and tested for rotational symmetry. Students can color the 
completed patterns and use a protractor to measure some of the 
angles. This activity may be repeated for multiples of other 
numbers. 


Investigating Prime Numbers (Activity for page 259) 


Provide each student with a copy of page T 391 and have them 
outline the diagram to show a 10-by-10 grid. Have them write 
the numerals 1 to 100 in order in the appropriate squares. Then 
instruct them to mark squares as follows (using a different color 
for each symbol, if desired) and observe the patterns. 

The steps describe a procedure known as the sieve of 
Eratosthenes. 

1. Ring the numeral 2. Mark a diagonal (/) through the other 
multiples of 2 (4, 6, 8, ..., 100). 

2. Ring the numeral 3. Mark a diagonal (\) through the other 
multiples, of :3:(6, 9.912,7...,.99). 

3. Ring the numeral 5. Mark a triangle (A) around the other 
multiples of 5 (10, 15, 20, ..., 100). 

4. Ring the numeral 7. Mark a dash (—) through the other 
multiples of 7 (14, 21, 28, ..., 98). 

5. Ring all the remaining numerals with the exception of the 
numeral 1. 
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Recall that a prime number is one that has exactly two 
different factors. Thus, the number | is not a prime number. 
(You may wish to have the students color inside the square for 
the number 1.) All numerals marked with a ring represent prime 
numbers. The remaining numbers (with the exception of 1) are 
composite numbers. Have the students note the location of prime 
numbers. Have them discuss whether there is a pattern. 

The students may write each prime number as a product. 
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You may wish to have the students select one or more 
composite numbers as shown on their 10-by-10 grid and show a 
factor tree to derive the prime factors. For some numbers, the 
factor tree may be drawn in more than one way. 
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Cube 





Rectangular Prism 


Triangular Prism 
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Hexagonal Prism 


Square Pyramid 





2 oe ee Triangular Pyramid 
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Rectangular Pyramid 


Cylinder 
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Year-End Evaluation (sce page xv.) 


Numeration 


. Reads/ Writes standard numerals to 999 999 999 
. Interprets place value in numerals to 999 999 999 
. Understands/ Writes expanded form for 


numbers to 999 999 999 
Compares / Orders numbers to 999 999 


. Rounds numbers to the nearest thousand, ten 


thousand, or hundred thousand 


. Knows meaning and use of the symbol: 
a. ¢ (fe) <be$ flee ()) dag 
Ce Palaet 2eS (i), ore [] h. - 
ea) es, en ere ee Oil. % 
. Understands / Uses the term: 
a. greater than (a b. less than 
c. equals fa d. not equal to 


. Reads/ Writes Roman numerals for numbers to 2000 


Expresses amounts of money using decimals 


. Reads/ Writes decimals for 


a. tenths [_] b. hundredths [[] _ c. thousandths 


. Interprets place value for 


a. tenths [_] b. hundredths [|] __c. thousandths 


. Finds equivalent decimals 

. Compares/Orders decimals to thousandths 

. Rounds decimals, to thousandths 

. Reads/ Writes fractions for numbers less than one 

. Identifies the numerator and denominator of a fraction 
. Reads/ Writes numerals for numbers in mixed form 

. Identifies / Finds equivalent fractions 

. Finds the missing term for equivalent fractions 

. Finds like denominators for fractions 

. Compares fractions using common denominators 

. Expresses a whole number or a number in mixed form 


as an improper fraction 


. Expresses an improper fraction as a whole number 


or as a number in mixed form 


. Identifies / Finds 


a. prime numbers fe b. common factors 


. Expresses fractions as decimals 

. Reads/ Writes ratios using colon and fraction notation 
. Finds equivalent ratios, rates 

. Finds the missing term in equivalent ratios, rates 

. Reads/ Writes percents 

. Converts among decimals, fractions, ratios, percents 


Operations 
Addition 


In 


Understands / Uses the term: 


Apdddea|a|eeDaplus se ceeaddend. ("] d= sum 


2. Knows the basic addition facts 
a 
4. Understands addition properties: 


Understands the steps in the algorithm 


a. commutative (order) [_] b. associative (grouping) 


. Adds two numbers, up to six digits, no regrouping 
. Adds two numbers, up to six digits, regrouping 
. Adds more than two numbers, up to five digits 


each, regrouping 


. Estimates sums by rounding 

. Adds amounts of money 

. Adds decimals, sums to thousandths 

. Adds fractions with like denominators 
. Solves problems using addition 


EA aS Bs i a ASP el Hic il fl il il Lal al eg Ya Fn YS) gl) fhe 
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Name 





Subtraction 


{. 


ee re 


hs 
8. 
2), 
10. 
Li: 
12: 
138 


Understands / Uses the term: 

a. subtract [el eb coins 
Knows the basic subtraction facts 
Writes families of related facts 
Understands the steps in the algorithm 
Subtracts, up to six-digit numbers, no regrouping 
Subtracts, up to six-digit numbers, regrouping 

a. without zeros in the minuend 

b. with zeros in the minuend 

Subtracts, uses addition to check 

Estimates differences by rounding 

Simplifies number expressions with parentheses 
Subtracts amounts of money 

Subtracts decimals, minuends to thousandths 
Subtracts fractions with like denominators 

Solves problems using subtraction 


c. difference 


Multiplication 


i 


2 
36 
4. 


SRN 


10: 
Th: 


1D) 
13) 


14. 


ey 


16. 


We 


Understands / Uses the term: 

a. multiply (J b. factor ([] 
Knows the basic multiplication facts 
Understands the steps in the algorithm 
Understands multiplication properties: 
a. commutative (order) [_] b. associative (grouping) 
Multiplies by a one-digit number, 

multiplicands up to five digits 

Multiplies by multiples of 10, 100, and 1000 
Multiplies by a two-digit number, 

multiplicands up to four digits 

Multiplies by a three-digit number, 

multiplicands up to four digits 

Multiplies amounts of money 

Simplifies number expressions with parentheses 
Multiplies a decimal to 0.9, 0.09, and 0.009 

by a one-digit whole number 

Multiplies a decimal and a whole number 

Multiplies a whole number or a decimal 

a. by 10, 100, or 1000 [] b. by 0.1, 0.01, or 0.001 
Multiplies a decimal by a decimal, 

products to thousandths when 

a. one factor is less than one 

b. the factors are less than one 

c. the factors are greater than one 

Estimates products by rounding when 

a. the factors are whole numbers 

b. one factor is a whole number, the other, a decimal 
c. the factors are decimals 

Uses multiplication and division to find 

a fractional part of a number 

Solve problems using multiplication 


c. product 


Division 


l. 


Zi 
. Relates multiplication and division through 


WwW 


aed 


Understands / Uses the term: 

a. divide C] 

c. divisor 

Knows the basic division facts 


b. quotient 
d. remainder 


families of related facts 

Understands the steps in the algorithm 

Divides a three-digit number by a one-digit number, 
no regrouping, remainder zero 


a | |) | a ee |) 
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10. 


lie 
12. 
. Divides to find an average 
14. 
1S, 


16. 


Lie 


. Divides a two-digit number by a one-digit number, 


regrouping, remainder greater than zero 


. Divides a three-digit number by a one-digit number, 


regrouping, remainder greater than zero 


. Divides by a one-digit number, dividends to five digits 


a. no zeros in the quotient 
b. zeros in the quotient 


. Divides by a multiple of 10, up to six-digit dividends 


a. remainder zero [_] b. remainder greater than zero 
Divides by a two-digit number when 

a. the trial estimate for the quotient is correct 

b. the trial estimate for the quotient is not correct 
Uses multiplication and addition to check results 
Estimates quotients by rounding 


Divides amounts of money 

Divides a one-place decimal by a one-digit number 
a. no regrouping a b. regrouping 
Divides a decimal to thousandths or a whole number 
a. by a one-digit number, quotients greater than one 
b. by a one-digit number, quotients less than one 

c. by a one-digit number, using more decimal places 
d. by a two-digit number, using more decimal places 
Solves problems using division 


Measurement 
Area 


ik 


a 
oe 


4. 


Recognizes / Uses the term and its symbol: 
a. Square centimetre (cm?) [_] _b. square metre (m’) 
Finds area in square centimetres by counting 
Finds the area of a rectangle by multiplying 
a. the number of rows of centimetre squares and 
the number of centimetre squares in one row 
b. the length and the width 
Draws rectangles having a given area 


Capacity 


E 


2. 
ait 
4. 


Recognizes /Uses the term and its symbol: 

a. millilitre (mL) a be giitres( Ia) 
Chooses the best estimate for a capacity 

Relates millilitres and litres 

Relates cubic centimetres 


a. and millilitres Pl b. and litres 


Length 


i. 


8), 


iP 


Recognizes /Uses the term and its symbol: 

a. millimetre (mm) [] b. centimetre (cm) 
c. decimetre (dm) (|, d: metre (m) 

e. hectometre (hm) [] f. kilometre (km) 
Estimates / Measures in 

a. millimetres [_] b. centimetres [_] c. metres 
Chooses the preferred unit for measuring 

a given length 

Relates millimetres, centimetres, metres, 

using decimals 

Uses addition to find the perimeter of a shape 
Uses multiplication and addition to find 

the perimeter of a square or a rectangle 

Draws rectangles having a given perimeter 


Mass 


L. 


Recognizes /Uses the term and its symbol: 
a. gram(g) []_ b. kilogram (kg) []_ c. tonne (t) 


. Chooses the best estimate for a mass 
. Relates grams and kilograms 
. Relates capacity, mass, and volume units for water 
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Time 


l. 
pas 
oh 


Reads/Records time to the nearest second 
Adds/Subtracts time, no regrouping 
Recognizes /Uses numeric dating (year, month, day) 


Volume 


iB 
2: 
3. Finds the volume of a rectangular prism 


Recognizes /Uses the term and its symbol: 
cubic centimetre (cm?) 
Finds volume by counting centimetre cubes 


by multiplying the number of centimetre cubes 
in one layer by the number of layers 


Graphing 


1% 
2. 


5. 


Collects /Organizes information 
Draws and interprets 

a. pictographs_ [_] 

c. line graphs [] 

Matches points on a grid with ordered pairs 
of numbers 


b. bar graphs 


Problem Solving 


OMAN NAMNHRWNH 


. Identifies missing information 

. Recognizes that different situations affect answers 
. Finds the number of possibilities of an event 

. Collects, organizes, and displays information 

. Gives the most reasonable answer 

. Uses models to obtain solutions 

. Writes/Solves an equation for a word problem 

. Solves problems involving two or more steps 

. Finds/Continues patterns 

10. 
Lt. 
12 


Thinks logically 
Identifies relevant and irrelevant information 
Estimates with ratios 


Geometry 


1. Identifies / Names/ Draws lines, segments, rays 


N 


Nn W 


WA 


13. 


14. 
. Identifies cones, cylinders, and spheres 
16. 


L.. 
. Copies pictures using grids, including distortions 


. Identifies / Draws intersecting, parallel, or 


perpendicular lines, line segments, rays 


. Identifies / Names angles 

. Identifies congruent angles, shapes, sides 
. Measures/ Draws angles 

. Classifies angles as: 


b. obtuse 
d. straight 


a. acute [] 
c. right 


. Identifies / Names each of these polygons: 


L_] b. octagon 
[_] e. rectangle 


[_] c. pentagon 
-‘L] f. square 


a. hexagon 
d. quadrilateral 


. Identifies /Counts vertices, sides, angles of polygons 
. Identifies /Counts edges, faces, vertices of solids 

10. 
11. 


Identifies / Draws lines of symmetry 
Classifies triangles as: 

a. equilateral L] b. isosceles 
Classifies quadrilaterals as: 

a. parallelogram [] Db. rectangle 


[_}=c. scalene 


[_] c. rhombus 


d. square LJ: e. trapezoid _ [i] 
Identifies the term as it relates to a circle: 

a. center | b. radius 

c. diameter C] d. circumference 


Classifies prisms and pyramids 


Identifies / Draws images of shapes for 
a. flips L] b. slides L] c. turns 
Fits polygons together to make a tiling pattern 


lists 


OO 


L 
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Index for Student’s Book 


Addends, 16 
order of, 27 
three and four, 20-21, 22, 25, 26 
Addition 
addends, 16 
and other operations together, 61, 73, 83, 97, 191, 
As PIB), Osveh. Sys 
and subtraction families, 27 
basic facts, sums to 18, 16 
estimating the sum, 24-25, 26 
order of addends, 27 
placticemlow22 23) Oy sila 052.975,. 78, 1135 1 17e 
120822322 pe 3055 lens 1426332, 
using, to check subtraction, 28, 29-30, 33, 119 
vertical form for, 17 
with amounts of money, 22-23, 25, 78-79, 113, 
WORRIES 922752365 2372 B14 
| with decimals, see Decimals 
| with five-digit numbers, 17, 20-21, 22, 24-25, 26 
§ with four-digit numbers, 17, 18-19, 21, 22, 25, 26 
| with fractions, 272-273, 277, 285 
| with no regrouping, 17 
| with regrouping, 18-19, 20-21 
| with six-digit numbers, 17, 20 
with three and four addends, 20-21, 22, 25, 26 
with three-digit numbers, 17, 18-19, 21, 22 


| 
| with two-digit numbers, 17 


word problemss.!9 <215.25, 25,139, 39, O1979595, 
965 O77 a 120 2 ele) e689 3. 214 5237, 
239, 286, 314 

Angle(s), 174-175 

acute, obtuse, right, 177 

congruent, 174-175 

measurement of, 176-177 

straight, 178 

Area, 136-137, 138-139, 140-141, 142, 143, 144, 

150-151, 161, 162-163, 164-165, 244 

Average, 93, 95, 191, 193 


Bar graph(s), 68-69 


Calculator, 38-39, 61, 97, 122-123, 167, 213, 254 
Capacity, 159, 222-223, 224-225 

Centimetre, 89, 126-127, 128, 130-131, 159 

| cubic, 217, 220-221, 224-225 

square, 136-137 

Century, 55 


m™ CHECKING SKILLS, 78-79, 147, 193, 236-237, 314-315 


CHECKING UP, 15, 41, 63, 77,99, 125, 146, 169, 192, 
QNSM234523'5). 251/925) 0912-3135 .33:1 

Circle(s), 129, 145 

Circumference, 145 

Clock(s), 12- and 24-h, 230-231 

Collecting information, 64-65, 67, 69, 75, 76 

Commutative (order) property of multiplication, 52-53 

Cone(s), 190 

Congruent angles, 174-175 

Congruent shapes, 289, 306-307 

Congruent sides, 304-305 

Congruent triangles, 304-305 

Coordinate geometry, 72-73, 74-75 
number pairs and positions, 72-73, 139 

Cross products, 264, 265, 322-323, 327 

Cube, 188 


Curves, simple, closed, 180 
Cylinder(s), 190 


Day(s), 54, 55, 232 
Decimals 
adding, 116-117, 120-121, 227, 236, 254, 301, 314, 333 
and money, 22-23, 34, 49, 78-79, 96, 113, 121, 
122-1239 4775153.1 5551501 5 7enl OO M168, 
169, 189, 191, 193, 197, 198, 205, 207, 210, 
PN S27 9230-23 1 239 24524 
252-253 4257 9514-3815 
and place value, 100-101, 102-103, 106-107, 
158-159, 167 
comparing, 108, 111, 114-115 
dividing, 238-239, 240-241, 242-243, 244, 245, 
246-247, 248-249, 250-251, 252-253, 281, 
SuI5),, 3137) 
expressing fractions as, 280-281, 282-283, 284-285 
multiplying, 148-149, 150-151, 152, 153, 154-155, 
156-157, 158-159, 161, 162-163, 164-165, 166, 
LO MOD Te S243 Ole 15).335 
one-place, 100-101 
on the number line, 104, 111 
ordering, 109-110, 111 
point, 100 
reading, 100, 102, 106 
rounding, 112-113, 152, 153, 155, 166, 204-205, 
206, 208-209 
subtracting, 118-119, 120-121, 227, 236, 254, 
BOI Saaess3 
three-place, 106-107 
to relate hundredths and tenths, 102-103 
to show hundredths, 102-103 
to show tenths, 100-101 
to show thousandths, 106-107 
two-place, 102-103 
word names for, 100-101, 102-103, 104-105, 106-107 
Decimetre, 149, 159 
Degree 
angular measure, 176 
of temperature, 95 
Denominator, 258 
Diagonals of a polygon, 233 
Diameter of a circle, 129 
Difference, in subtraction, 28 
Digits, 4-5 
Displaying information, 68-69, 70-71, 74-75, 76 
Dividend, 80 
Division 
and other operations together, 83, 97, 191, 211, 
DIB me54 e525 
as sharing, 80-81, 82-83, 84-85 
by a multiple of 10, 199, 200-201 
by a one-digit number, 88-89, 194-195, 196-197, 
245, 246-247 
by a two-digit number, 202-203, 204-205, 206-207, 
250-251 
checking, 85, 87 
estimating the quotient, 208-209 
of hundredths and thousandths, 242-243 
of ones and tenths, 240-241 
practice, 81, 94, 96, 189, 193, 195, 198, 210-211, 
Dim 244. 2485249 Dole 252-203, 2015 slo, 330 
quotient in, 80 
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Division (continued) 
regrouping in, 84-85, 86-87, 88-89, 90-91, 92-93 
related to multiplication, 80-81 
remainder in, 80, 93 
shorter form, 80-81, 90-91 
standard form, 92-93 
with amounts of money, 96, 97, 98, 99, 189, 191, 
193, 195, 197, 198, 203, 205, 207, 208-209, 
210-211, 242-243, 247, 249, 251, 252-253, 315 
with decimals, see Decimals 
word problems, 85, 87, 93, 95, 96, 97, 98, 99, 193, 
LOS 2012038820552 072092 212i. 
239 5 DANZA Sie? Aime Ser) 
zero in the quotient, 196-197, 245 
Divisor, 80 


Edge, of a solid, 188-189 
End points of a line segment, 170 
Equation(s), 168, 214 
Equivalent fractions, 260-261, 262, 263, 264, 265, 
266-267, 277, 278-279 
Equivalent rates, 324-325, 326, 327 
Equivalent ratios, 318-319, 320-321, 322-323, 330 
Estimating ; 
capacity in litres and millilitres, 222-223 
mass in grams and kilograms, 226-227 
the difference, 36-37 
the product, 60, 152 
the quotient, 208 - 209 
the sum, 24-25, 26 
with ratios, 330 
Expanded form, 4-5, 6-7 


Face, of a solid, 188-189 
Factor(s) 
and product, 42 
common, 261 
less than 1.0, 148-149, 158-159, 161, 162-163 
multiples of 10, 100, and 1000 as, 50-51, 158-159 
zero as a, 5O 
Flip image and flip line, 292-293, 294-295 
Flips, 292-293, 294-295, 300-301 
Fractions, 258-259 
addition of, 272-273, 277, 285 
comparing and ordering, 266-267, 277 
equivalent, 260-261, 262, 263, 264, 265, 266-267, 
DY, ZUS=2Y) 
expressing as decimals, 280-281, 282-283, 284-285 
improper, 268-269, 270-271, 277 
in lowest terms, 262 
proper, 268 
subtraction of, 274-275, 277, 285 


Geometry 

angle(s), 174-175, 176-177, 178 
of a polygon, 179 

area, 136-137, 138-139, 140-141, 142, 143, 144, 
150-151, 161, 162-163, 164-165, 244 

circle, 129 

comparing shapes, 288-289, 292-293, 296-297, 
300-301 

congruent shapes, 289, 306-307 

coordinate, 72-73, 74-75 
number pairs and positions, 72-73, 139 

diameter of a circle, 129 

end points, of a line segment, 170 

face, of a solid, 188-189 
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Geometry (continued) 
flips, 292-293, 294-295, 300-301 
hexagon, 179 
kite, 187 
line(s), 170-171 
line of symmetry, 182, 184, 186-187 
line segment(s), 170-171 
line symmetry, 182-183 
octagon, 179 
pentagon, 179 
polygons, 179, 302-303 
quadrilaterals, 179, 186-187 
radius of a circle, 129 
rays, 170-171 
rectangle, 134-135, 138-139, 140-141, 142, 143, 
144, 186-187, 244 
rhombus, 186 
side(s) of a polygon, 179 
side(s) of a triangle, 184-185 
slides, 288-289, 290-291, 300-301 
solids, 188-189, 190 
square, 134-135, 142, 143, 144, 186 
three-dimensional shapes, 188-189, 190 
trapezoid, 186 
triangle(s), 179 
congruent, 304-305 
equilateral, 184-185 
isosceles, 184-185 
scalene, 184-185 
turns, 296-297, 298-299, 300-301, 302-303 
vertex, of an angle, 174 
vertex, of a polygon, 179 
vertex, of a solid, 188-189 
volume, 216, 217, 218-219, 220-221, 224-225 
Gram, 93, 149, 159, 226-227, 228-229 
Graph(s) 
bar, 68-69 
line, 70-71, 74-75 
pictograph, 68-69 
Greater than, 8-9, 22, 34, 108, 111, 114, 252, 267, 277, 285 
Grid, coordinate, 72-73 


Hexagon, 179 
Hour(s), 55, 230-231 


Improper fraction(s), 268-269, 270-271, 277 
Information 
collecting, 64-65, 67, 69, 75, 76 
displaying, 68-69, 70-71, 74-75, 76 
organizing, 66-67, 76, 124 


KEEPING SHARP. 69 .73a1 30931 ldogaleo 23s. 
22 ie2 Slo Oilend25 

Kilogram, 149, 226-227, 228-229 

Kilometre, 18, 149, 159 
square, 4-5 

Kite, 187 


Length, 126-127, 128-129, 130-131, 132-133 
Wess thantyS= 952255345 LOSS We 42 52a Oy eeu oo 
Line(s), 170-171 
intersecting, 172-173 
parallel, 172-173 
perpendicular, 172-173, 309 
Line graph(s), 70-71, 74-75 
Line of symmetry, 182, 184, 186-187 
Line segment(s), 170-171 





Line symmetry, 182-183 
Litre, 149, 220-221, 222-223, 224-225, 228-229 


Mass, 159, 202, 226-227, 228-229, 318 
Measurement 
area, 136-137, 138-139, 140-141, 142, 143, 144, 
150-151, 161, 162-163, 164-165, 244 
capacity, 159, 222-223, 224-225 
circumference, 145 
length, 126-127, 128-129, 130-131, 132-133 
Mass loo L026 226-227 226-2298 S18 
perimeter, 132, 133, 134-135, 142-143, 144, 244 
relating units of,.126-127, 128-129, 130-131, 159, 160, 
O20 9324-025. 92262227 228= 229 
tables of related units, 130, 159, 160, 342 
times 54.5549 05230-231. 232 
volume, 216, 217, 218-219, 220-221, 224-225 
Metre, 32, 100, 126-127, 128, 130-131, 149, 159 
square, 140-141 
Millilitre, 149, 222-223, 224-225, 228-229 
Millimetre, 128-129, 130-131, 149, 159 
Minute(s), 55, 230-231 
Money 
addition with amounts of, see Addition 
decimals and, see Decimals 
division with amounts of, see Division 
multiplication with amounts of, see Multiplication 
rounding amounts of, 153 
subtraction with amounts of, see Subtraction 
word problems, 23, 49, 59, 61, 63, 79, 96, 97, 98, 
OM) Di, 1), 7, ISS, WS, I, ets, WO, Uys. 
IS 20S, AON, AUS, Aili, Pils, Pa, PSO, A SP, 
WS, OS), Gil@s. SNS SWS, SAS, 3277/5 Be29, Saul! 
Month(s), 55 
Multiple(s), 42, 50 
Multiplication 
and other operations together, 61, 73, 83, 97, 191, 
Di, DNB. LG, HSAs SWS} 
basic facts, 42-43 
by a multiple of 10, 100, or 1000, 50-51, 131 
by a one-digit number, 44-45, 46-47, 148-149, 
150-151 
by a three-digit number, 56-57 
by a two-digit number, 52-53, 54-55 
checking, 52-53 
estimating the product, 60, 152 
factors, 42 
of three numbers, 54-55, 57 
on the number line, 148 
order (commutative) property of, 52-53 
practice, 42-43, 48-49, 58-59, 65, 73, 79, 131, 135, 
ISB), WS SI, IS, 223), 2a. SL, SON, Suis) 38K 
product in, 42 
regrouping in, 44-45, 46-47, 50-51, 52-53, 54-55, 56-57 
related to division, 80-81 
standard form, 44-45 
using, to check division, 85, 87, 198 
vertical form for, 44-45 
with amounts of money, 49, 59, 79, 147, 153, 
ISOS, 227, 237, Bil 
with decimals, see Decimals 
with more than two factors, 54-55, 57 
word problems, 45, 47, 49, 53, 55, 57, 58-59, 60, 
61, 63, 79, 97, 135, 138, 139, 140, 141, 142, 
143, 144, 147, 153, 157, 163, 165, 166, 168, 
(MoM, Wile), 22), Wei, 229), BS} 
zero in, 50-51 
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Number line, 72, 104 
comparing numbers on, 10 
decimals on the, 104, 111 
multiplication on the, 148 
ordering numbers on the, 156 
Number(s) 
comparing and ordering, 8-9 
even and odd, 9 
in mixed form, 268-269, 270-271 
ordered pairs of, 72-73 
rounding, 10-11, 24-25, 36-37, 60, 112-113, 152, 
153, 155, 166, 204-205, 206, 208-209 
word names for, 4-5, 6-7 
Numeral(s) 
decimal, 100-101, 102-103, 106-107 
eight-place, 6-7 
expanded form for, 4-5, 6-7 
five-place, 4-5 
nine-place, 6-7 
place value 
to hundred millions, 6-7 
to hundred thousands, 4-5 
to hundredths, 102-103 
to tenths, 100-101 
to thousandths, 106-107 
Roman, 12-13 
seven-place, 6-7 
six-place, 4-5 
standard form for, 4-5 
Numerator, 258 
Numeric dating, 232 


Octagon, 179 

Operations, different, together, 61, 73, 83, 97, 191, 
AM, 2B, 23, DLs, Bs: 

Order, in multiplication, 52-53 

Ordered pairs of numbers, 72-73 

Order (commutative) property of multiplication, 52-53 

Organizing information, 66-67, 76, 124 


Parallelogram, 186 
Pattern(s) 
in division, 210, 251 
in multiplication, 51, 251 
with congruent shapes, 306-307, 310-311 
Pentagon, 179 
Percent, 328-329 
Perimeter, 132, 133, 134-135, 142-143, 144, 244 
Pictograph(s), 68-69 
Place value 
and decimals, 100-101, 102-103, 106-107, 158-159, 167 
of up to nine-place numerals, 4-5, 6-7 
Plotting points on a coordinate grid, 72-73 
Polygon(s), 179, 302-303 
angles of, 179 
area of, 136-137, 138-139, 140-141, 142, 143, 144, 
150-151, 161, 162-163, 164-165, 244 
congruent, 289, 306-307 
diagonals of, 233 
from triangles, 302-303, 304-305 
perimeter of, 132, 133, 134-135, 142-143, 144, 244 
sides and vertices of, 179 
Prime factor, prime number, 259 
Prism, 188-189 
volume of a rectangular, 218-219 
PROBLEM SOLVING, 14, 26, 33, 37, 40, 55, 57, 59, 62, 67, 
Wx, HO, Oi, SS, NO, A si EIS I, alsa ets, It 
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PROBLEM SOLVING (continued) 
207 2 142252 233-1239: 247, 252 nO 209 ae ae 
21-2 eS kOe OLO-3.U le Silo a0 
Product and factors, 42 ‘ 
Proper fraction(s), 268 
Protractor, 176 
Pyramid(s), 188-189 


Quadrilateral(s), 179, 186-187 
Quotient(s), 80 
estimating the, 208-209 
zeros in the, 196-197, 245 


Radius, of a circle, 129 

Rate(s), equivalent, 324-325, 326, 327 

Ratio(s), 316-317 
equivalent, 318-319, 320-321, 322-323, 330 

Ray(s), 170-171 

Rectangle, 134-135, 138-139, 140-141, 142, 143, 144, 
186-187, 244 

Regrouping 
in addition, 18-19, 20-21 
in division, 84-85, 86-87, 88-89, 90-91, 92-93 
in multiplication, 44-45, 46-47, 50-51, 52-53, 54-55, 56-57 
in subtraction, 29-30, 32-33 

Remainder in division, 80, 93 

Rhombus, 186 

Roman numerals, 12-13 

Rounding, 10-11, 24-25, 36-37, 60, 112-113, 152, 
153, 155, 166, 204-205, 206, 208-209 


Second(s), 55, 69, 105, 230-231 
Slide arrow, 288-289 
Slide image, 288-289, 290-291 
Slides, 288-289, 290-291, 300-301 
Solids, 188-189, 190 
Sphere(s), 190 
Square, 134-135, 142, 143, 144, 186 
Standard form 
for division, 92-93 
for multiplication, 44-45 
for numerals, 4-5, 6-7 
Standard units of measurement 
centimetre, 89, 126-127, 128, 130-131, 159 
cubic centimetre, 217, 220-221, 224-225 
decagram, 318 
decametre, 159 
decimetre, 149, 159 
degree Celsius, 95, 
gram, 93, 149, 159, 226-227, 228-229 
hectogram, 318 
hectometre, 159 
kilogram, 149, 226-227, 228-229 
kilometre, 18, 149, 159 
litre, 149, 220-221, 222-223, 224-225, 228-229 
metre, 32, 100, 126-127, 128, 130-131, 149, 159 
millilitre, 149, 222-223, 224-225, 228-229 
millimetre, 128-129, 130-131, 149, 159 
square centimetre, 136-137 
square kilometre, 4-5 
square metre, 140-141 
tonne, 202 
Subtraction 
and other operations together, 61, 73, 83, 97, 
UIs Zaki, PAS PR, DS yas) 
basic facts, minuends to 18, 27 
checking, 28, 29-30, 33, 119 
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Subtraction (continued) 
estimating the difference, 36-37 
practice; sly 34=3951655) 15.) Onsen loam ZO: 

228) 2216 236) 2d OO NS IAs ee, 
vertical form for, 28 
with amounts of money, 34, 78-79, 113, 121, 227, 

236, 237; 314 yae 
with decimals, see Decimals A 
with five-digit numbers, 28, 30, 31, 32-33, 34-35, 37 
with four-digit numbers, 28, 29-30, 31, 32-33, 34-35, 37 
with fractions, 274-275, 277, 285 
with no regrouping, 28 
with regrouping, 29-30, 32-33 ware 
with regrouping with zeros, 32-33 
with seven-digit numbers, 35 i 
with six-digit numbers, 35, 36 
with three-digit numbers, 28, 29-30, 31 
with zero in the minuend, 32-33 
word problems, 30, 33, 35, 37, 39, 61, 79, 97, 

120-121, 168, 237, 239, 286, 314 

Sum, 16 

estimating the, 24-25, 26 
Symbols, see Table of symbols 
Symmetric shapes, 182-183, 184-185 
Symmetry, line, 182-183 
Symmetry, line of, 182, 184, 186-187 


Table(s) 
of related units, 130, 159, 160, 342 
of symbols, 342 
Temperature, 95 
Tiling, 306-307, 310-311 
Time 
century, 55 
day(s), 54, 55, 232 
NounS)p55 20 S23 
minute(s), 55, 230-231 
numeric dating, 232 
Second(S) sO 55109) lO523022311 
12-h and 24-h clocks, 230-231 
week(s), 55 
year(s), 54, 55 
Tonne, 202 
Trapezoid, 186 
Triangle(s), 179 
congruent, 304-305 
kinds of, 184-185 
TRY THIS? 75 9; 23,,315 43. 495516 83), 93204 sans 
149% 1565 159, 178: 1807183) 195. 21082i 88 
251e 259-261, 2134255 098 329 
Turn angle, centre, and image, 296-297, 298-299 
Turns, 296-297, 298-299, 300-301, 302-303 


Vertex 
of an angle, 174 
of a polygon, 179 
of a solid, 188-189 
Volume, 216, 217, 218-219, 220-221, 224-225 


Week(s), 55 
Year(s), 54, 55 
Zero 
in multiplication, 50-51 


in the minuend, 32-33 
in the quctient, 196-197, 245 


I ser9 











on 135"5 $79 1982 GR=S TCH=ED= 
C= 
STARTING POINTS IN MATHEMATICS, 
/REY == 

M2 39584808 CURR 


PUPIL 


010) ONG) 


DATE DUE SLIP 


= COT on 
















a 9.8 SETURN: ae RETURN SEP 27 ‘94 


2 HR cL Frou PR 04°95 
NPR U 
saat 





ie RN ArT 3.096 


f  DECOS vk | peyunn ROE 7 
| DEC iy i991 RET 


i 7) 79 RETURN 





rere 
Perera eret ety ete se 
: 


Sieh tbsbescsdsayesssnysss See 


sr iatiteiesees: S 
et Tere a © = + 
ate eceserevewseerees 
eetecagehleteetege th rade 
‘ SSisaeatabanesinsratsgsaasiriegeiresins 
od 5 TS HE et 
igueispgaceausateniticiesgeesiersisstpavabeersseasisansaas uptensarvetsabeaentie weasseees 
S5tth> we beseee w= vais ese + pSetskssin O44 bt ra lou wsarees rf 
See isssssicis igusseirel raze aoe +t page seu suures ree seeresees! “4 irieeee sue setesetaeenteg ects) ate i 
eoaSTErpsereae airs werexiae [estesevreres ferebrermetesy gresiapes egeer abcess chez uvebgnewcouwis E 
pareneesg saviors: bausuase reragaeanseosteabynts faascatede zexatie estates aeigeete tees 
- 2 


poe aeata ea saseeeeias tare 
re eT 


+ 


$5 ¢ 
ree rsa 
Sr eviseciei nies 7 iiiasramt ‘ 
i 3 ps : 7 
igs sie set wamamuscecniyusizacipares ; ri ipaeieteisinazteeeeaseereraneeys 
re whee ateresesestieipseaes sessdestitayees 

saree Stsctseaeastestas: be 
ot 
trie 


aTht: 
ra 


eathinsesesresahsairay sis ahaes 

tate cwaeie tees Betas ree reer cesta ese reas: SeSS SMe ereaes 

Sbieessl Bes EsEt esti Pee sPEeaLibisae ie te dbisns intense aise gain iad 
eoesarars! wabar¢ees sreweyers cpsssseeie bea: 


iossesemas i eeaetin 


e 2 rt sist 
Heatoteie a a aes 
Eernesiie 
= va ware yestes 
ete ertteteerette ct rtitetitate rete eter 
hgwe dl iogedecesouge re seus! 


ee iEieibe 
sawass ars: : ae eee gaubes tee 
ray treet tty Soedemens reas cinvcbeets as cece scree) 
prrsetrssiesesas Sensbests et etiteer 
ts 


i 
aif 
oem us 
ey 
+r 


neler 
ECHBE 


eases 
re were rae a4 Rrerawebuneresss 
7 +: wave os su raw ae: 
: sheziresee ez 
5 Srarceasereessessestsqevessss setpeseetasie Sisctaspsastan tas tectasenir stat tetstheraszeceetes 

S235 ited Saneeeee 
stitize SS ESESESSES ESSE IEESTS ES Sot stes ss Sateeee ce serecees 
a3 SE et eg te 

i 


ay 
ssamitarsnpeee i 
: Sgeeseteseiecistiss beisasee 
ane pases “3 


ries: 
+ 


re ve wereeas 

mr ru aeasqnisaxuwarire reser 

SH te a tS tit r= 3 7. 
oo Spiesecoeseetts 352 


ieee eset ai ates ; 
SEssssbeeibas Gissasaanssasstessaaieiesiseiesesnsieksseateteasclesseereatnirssecies! 
te Seana a see e a cracsssisesatasesaresescreasrersstseeeiseessaer 
aeeeees Ear stasaee si gbsisbabacieseatassbastaiacetiasaesepsinseeeisaesetee 
‘ ts <tr ree teeeesbisies Sige apsbaranaeassgeaqiseas Sort wees Seis seetessesattistisienns athe eteseeae 
Fares +t eis ibpaakewiess bette srsesyias Vice aS sPae sr seaba easaesiaeabiesealanseeeseteeesreesaseges es ays Sas specwees yes 
ft ibe setyesurnsseosovestepestesearsy : Sevawswereeesure: estiswewerest sever SSeeeisesesssisarrittesststesepepeeseeeiiesiEsee 
anseanens! iagese astra sweseneureseraenss Peewazaneriasep=serassorsatseetes: Beas Set crimes siiscletsscscbesurpstessisesaeet 
Bapsiih ceszeaee sotrseizins seccratienceetaseasterstanecetssareseyetgratenstetsts steer sqteetteeeta setanpasatee eater ater anaes Satis SHiSbssatecabisesesess Sessspesgeesepeessapssessseseses 
atari teste tty ity iaihisctcestersssenncrascwewnremtsensrersrnce> es Se : Symp rr egesssssaseres esp sesjeresesesepeteeessetetaiee 
Sie ietenapacate thse Seauieaateaeaiegeteasasaeueneseeeey ae bee Sasesarsserasssoleetsecstsensae sesser Seiea sate Seeaes ines teed Sates es seats tsaseniepeesseteete 
= Uisesseseswe= ce et Ee beet sce ses cols seb se etee Stet 
wen Socwamusare bibseemeseeewteare 
a sabe baas Ssiesaserenssaresceeranpnspsssimtseaens sitters ise eseetee geatitetaraectsses 
pep retereretete ror tp hity ty + Ey anabeaeseriraserins 
pie bil seubsntssbaieltscrssearssesect peremupeteeres eoesics 
setrasunencwensremsh setae aticateeten sees tose ewseessen etl pe tees atees eree? 
4 Fr 
ase rarer fegeea sos etaeteaeas 


PESMEaEEyeScEss es 


sbabse pastebsretie! be 
see ctsirsseatsEstarsidsine tizateiisieesiaees 
esearsvenae a apstaerstssttsass 
wa =. sitirsritesnenss stesupeesegeaetens phos r i. cape ewsrersssspasesseeseseentest=ess 
: s a rt i! 2 
: hratieu 4 s2 rt rh i rt — ++ + intro rhhee Pao te oh eb to 
a piateiranireeiairstseiatairan ers - rt 74 rc r + $ 5 
tet ee SrpebaHazeess settee Setar paSysase ms ease) t ty “4 eer sey re y pesasercesares = 
SESE STE eee STL SELLS eo rst recites iestegatniate aunts a ase aise titi : Hi a aires < Seritstatgtee sata? 
. : eres Saray Sprott H 
2 oeeatey 
isa : 


sarteerces 
a iissiapiieieaninaese 
tetera tetetrt pte tstatety ete tet Ht ri 
Saeserecineistsxsteiees gateaicatessesteasays 
seca tharissiiaissreateayinineateissxaee 


Jeanetegauates 
7 tr 5 


ees teteterittsstise 


asttecsan pe patesetete sit icetesetecatetereteteretitetetititetitetartesreettrsette ts 

etrt este tstattatrtata tree eestaterrrapeeeecetiastete tee repetecerereeerererientarersteyteecee tier 
seetrreetstsseepeetstitetiatsttateteatene! fusgesizeass 

SuSirrscecscreseees ert elite ytites arse SEE SS ePesa sre caer 


Seeiecqneseeastessoeaticequcteccs st coteraeassneetnetec trtesteaentaies ogeeneecstecesit atatReceES gg 

: SHbettetatepe eg irg rate Ses eewanece teres cstse stint shite trues 
: rye tebe tatri ts 

crtitstetitetst ett pet teees 

Haserasntentesiss 





